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INTRODUCTION

Westinghouse Hanford Company Analytical Laboratories are supporting the
characterization efforts of the single shell tanks. The characterization of
tank 241-U-110 was performed under Phase 1A and 1B of the "Waste
Characterization Plan for the Hanford Site Single-Shelled Tanks" (WHC-EP-
0210).

Tank 241-U-110 has a 500,000 gallon capacity. Construction was completed in
1944. The tank received first cycle waste, REDOX (Reduction-Oxidation) high-
Tevel waste, coating waste, and laboratory waste until 1975. Between July 7,
1975, and February 2, 1976, P-10 pumps were installed, and 41,700 gallons of
liquid waste were pumped from the tank. Tank 241-U-110 still contains an
estimated 195,000 gallons of waste.

Analytical Laboratories performs all analytical analysis to the specifications
of the "Quality Assurance Project Plan for the Chemical Analysis of Highly
Radioactive Samples in Support of Environmental Activities on the Hanford
Site,"™ WHC-SD-CP-QAPP-002. In accordance with WHC-SD-CP-QAPP-002, the
following laboratory policies are being followed. Spikes are performed on
either the undissolved sample, or the sample after dissolution, as directed by
the scientist. If the spike addition is found to be Tess than 20% of an
analyte concentration, the spike recovery is not reported due to errors
introduced by the precision of the sample analysis. The concentration of
spike additions will be re-evaluated before the start of Phase 1C. Two
spiking routines are being used during Phase 1A and 1B. For the following
analyses, Ion Chromatography (IC), Inductively Coupled Plasma (ICP), Mercury
Hydride, Total Organic Carbon (TOC), and Carbonate analyses, the solid sample
is spiked independently from the sample digestion. Any non-homogeneity of the
sample could adversely affect the spike recoveries. For the radioisotopic
analysis and other analyses not specified above, the spikes were performed by
spiking an aliquot of sample after digestion.

The laboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded, and the
analysis is repeated. Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped "rerun."
Laboratory travelers are issued using a computerized routine according to a
"sample point." This sample point label (segment-n) on the laboratory
travelers and on the gamma energy analysis (GEA) analysis reports has no
relationship to the sampling activities or the sample identification. All
results in this data package relate only to the composite of Sample 89-046,
Sample 89-047, Sample 89-048 and Sample 89-049 which comprises core 7 from
riser 7 of tank 241-U-110. The Core 7 Composite Sample was prepared by
compositing 37.3 grams of segment 1 (89-046), 58.2 grams of segment 2 (89-
047), 24.5 grams of segment 3 (89-048), and 30.5 grams of segment 4 (89-049).

The organic analysis of this sample will be performed by Pacific Northwest
Laboratories (PNL). Due to instrument and procedure problems, PNL has been
unable to separate organics from the normal paraffin hydrocarbon present 1in
the samples. The results from the organic analysis will be provided when
available.



Carbon-14 analysis on the undigested sample was not performed as the 222-S
laboratory does not have analytical procedures that will analyze Tow levels of
carbon 14 in solids. The chrome-VI analysis on the water digestion was not
performed because sufficient sample to complete this analysis was not
available. Sample for additional digestions was not available as this sample
was completely consumed performing other analyses.

A1l sample results reported here by weight are reported as the "wet weight" of
the sample. Some samples noticeably Tost moisture during the process of
aliquoting and weighing for digestion. 1In order to minimize errors due to
Toss of moisture, the percent moisture was determined at the earliest
opportunity. Attempts to dry the sample before analysis resulted in
approximately a tenfold increase in radiation levels. In order to reduce and
control radiation exposure to laboratory personnel, the samples were not dried
before aliquoting and digestion. This may result in some laboratory results
being biased high.

This report is formatted into sections corresponding to the type of
dissolutions performed prior to analysis. A brief summary of analytical
results is reported, followed by calibration data and an analysis batch
report. Any notable observations regarding an analysis are noted on the batch
report for that analysis. Copies of laboratory travelers can be found in
Appendix A.



SAMPLING DATA



Single Shell Tank Waste Characterization
Summary of Core Sample

Tanx ID: | 241-U-110 Date SampLing INttiate:| 11-15-89
Riser ID: | #7 Date SampLing CompLeren:| 11-16-89
Core ID: | #007
SEGMENT SEGMENT
Lab Serial No. FO197 Lab Serial No.
1 Customer ID No.  89-046 8 Customer ID No.
Last Segment? NO Last Segment?
Lab Serial No. FO125 Lab Serial No.
2 Customer ID No.  89-047 9 Customer ID No.
Last Segment? NO Last Segment?
Lab Serial No. FO149 Lab Serial No.
3 Customer ID No.  89-048 10 Customer ID No.
Last Segment? NO Last Segment?
Lab Serial No. FO173 Lab Serial No.
4 Customer ID No.  89-049 1" Customer ID No.
Last Segment? YES Last Segment?
Lab Serial No. Lab Serial No.
5 Customer 1D No. 12 Customer ID No.
Last Segment? Last Segment?
Lab Serial No. Lab Serial No.
6 Customer 1D No. 13 Customer ID No.
Last Segment? Last Segment?
Lab Serial No. Lab Serial No.
7 Customer ID No. 14 Customer 1D No.
Last Segment? Last Segment?

SS5T-1 Rev. D 9/25/90

Interim
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Single Shell Tank
Core Composite

Las SecMenT SeriaL #: F0971

Simi-VoratiLe Orcanic AwALYSIS

Customer ID:

Core 000007

Simi-VOA SampLE Las Seriat #: N/A Dave Sampren: N/A

Particte Size Distrisution AwaLysis

ParTicLe S1zE SampLE Las Seriac #: N/A Date Sameren: N/A

Homogenized Solids

Unpicestep Sorips AwaLYsis

LaBoratory SeriaL NumBer rForR SampLe: F0893 Date SawpLen: 02-06-90

LaBoratory Seriat Numser ofF Dueiicate Samere: F0894

Fusion AwnaLysis of SoLips

LasoraToRY SeriaL NumBer FOR SaMpLE: F0977 Date SampLep: 02-06-90

LaoraTory SeriaL Numeer of DupLicate SameLe: F0978

LasoraTory SeriaL Numser of Spikep SampLe: F0979

Acio Dicestion AwaLysis ofF SoLips

LaBoraTORY SeriaL NuMBER FOR SAMPLE: F0989 Date SawpLeo: 02-06-90

LasoraTory SeriaL Numser of Dupricate SampLe: F0990

L aBoraTORY SeriaL Numser of Spikep SampLE: F0991

Water Dicestion AnaLvsis oF SoLips

LaBoraToRY SeriaL NumBER FOR SaMPLE: F0983 Date Sampreo: 02-06-90

LasoraTory SeriaL Numser ofF Dupricate SameLe: F0984

LaBoraTorY SeriaL Numser ofF Spixep SampLe: F0985

Laboratory Notebook Reference WHC-N-313-4 20
Notebook No. Page No.

SST-17 Rev. C 9/25/90 Interim
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SAMPLE DATA SUMMARY
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Analytical Laboratory Data Summary

SINGLE SHELL TANK PROJECT

The next four pages of this report (including this page)
summarizes the results for the analysis of the

Core 7 Composite Sample
Tank 241-U-110

UNTREATED SAMPLE RESULTS

Sample Duplicate
pH 12.33 12.99
% H20 23.79% 27.83%
Mercury 4.43 ug/g 1.26 ug/g
Cyanide <1.0 ug/g <1.0 ug/g
Carbon 14 This Analysis was not completed



DATA SUMMARY
Sample units are Wet Weight

Core 7 Composite
Fusion Dissolution

Tank: 2641-U-110
Customer ID: Core Composite 7 ICP Results
Sample Duplicate
Radiological Analysis
Aluminum 52011 ug/g 61606 ug/g
Sample Duplicate Ant imony LT LT
Sample Barium 27 ug/g 22 ug/g
Beryllium LT LT
Bismuth 6055 ug/g 6686 ug/g
Fusion 3.02 g/l 3.57 g/L Boron 50 ug/g LT
Cadmium LT LT
Total Alpha 1.64E-01 wuci/g 2.11E-01 uci/g Calcium 758 ug/g 1690 ug/g
Total Beta 6.13E+402 wuci/g 6.39E+02 wuci/g Cerium 669 ug/g 480 ug/g
Chromium 120 ug/g 138 ug/g
GEA Cs-137 1.81E+01 wuci/g 1.74E+01 wuci/L Copper 112 ug/g 143 ug/g
Europium 12 ug/g 8 ug/g
Uranium 3.91E+03 ug/g 4.26E+03 ug/g Iron 3859 ug/g 4396 ug/g
Lanthanum LT LT
Plutonium 1.82E-01 uci/g 2.08E-01 uci/g Lead 93 ug/g 323 ug/g
Lithium LT LT
Americium 241 6.16E-02 uci/g 6.83E-02 uci/g Magnesium 303 ug/g 806 ug/g
Manganese 708 ug/g 799 ug/g
Neptunium <3.58€-01 uci/g <3.03E-01 uci/g Mercury LT LT
Molybdenum 32 ug/g 29 ug/g
Technetium 99 <6.22E-03 uci/g <5.24E-03 uci/g Neodymium LT LT
Nickel 2356 ug/g 2207 ug/g
lodine 129 <1.07E-02 uci/g <9.47€E-03 uci/g Samarium 726 ug/g 530 ug/g
Selenium 364 ug/g 365 ug/g
Strontium 90 2.91E+02 uci/g 2.46E+02 uci/g Silicon 3364 ug/g 3988 ug/g
Silver LT LT
Sodium 33649 ug/g 37361 ug/g
Strontium 135 ug/g 182 ug/g
Sul fur 159 ug/g 144 ug/g
Tantalum 102 ug/g LT
Thallium 5577 ug/g 6924 ug/g
LT: Less Than Thorium 1516 ug/g 3422 ug/g
NC: Not Calibrated Tin 49 ug/g S5 ug/g
NOT CALC: Not Calculated Titanium 28 ug/g 25 ug/g
# Instrument Standards Outside Control Limits Vanadium 56 ug/g LT
Zinc 55 ug/g 72 ug/g
Zirconium 113 ug/g 78 ug/g

13



DATA SUMMARY
Units For Samples Are Wet Weight

Core 7 Composite
Water Digestion

Tank: 241-U-110 ICP Results
Customer Id.: Core 7 Composite
Sample Duplicate
Sample Duplicate Aluminum 2533 ug/g 2243 ug/g
Antimony LT LT
pH of Digested Solution Barium LT LT
pH 10.97 10.55 Beryllium LT LT
Boron 294 ug/g 269 ug/g
Cadmium LT LT
Anion Analysis Calcium 219 ug/g 104 ug/g
Cerium LT LT
Chromium 163 ug/g 164 ug/g
Fluoride 6.01E+03 ug/g 5.79E+03 ug/g Cobalt LT LT
Chloride 7.62E+02 wug/g 1.12E+03  ug/g Copper LT LT
Nitrate 2.81E+04 wug/g 2.83E+04  ug/g Europium LT LT
Phosphate 3.94E+04 ug/g 3.30E+04 ug/g Iron LT 41 ug/g
Sulfate <2.04E+3 ug/g <2.10E+3  ug/g Lanthanum LT LT
Lithium LT LT
Total Organic Carbon 1.09E+03 ug/g 8.76E+02 ug/g Magnes ium 288 ug/g 708 ug/g
Ammonia <1.73E+03 ug/g <1.64E+03 ug/g Manganese LT LT
Carbonate 5.25E+03 ug/g 5.126+03  ug/g Mercury 36 ug/g 34 ug/g
Nitrite 3.76E+03 ug/g 5.94E+03  ug/g Molybdenum LT LT
Neodymium LT LT
Nickel LY LT
Radiological Analysis Potassium LT LT
Selenium LT LT
Total Alpha 1.46E-03 uci/g 7.00E-04 uci/g Silver LT LT
Total Beta 3.49 uci/g 4.04 uci/g Sodium 57752 ug/g 18219 ug/g
Strontium LT LT
GEA Cs-137 2.16 uci/g 2.09 uci/g Sul fur 112 ug/g 225 ug/g
Tantatum LT LT
Americium 241 <2.31€-03 uci/g <1.49E-03 wuci/g Thaltlium LT 1044
Carbon 14 <1.14E-04 uci/g <1.13E-04 uci/g Tin LT LT
lodine 129 <2.86E-03 uci/g <5.10E-03 uci/g Titanium LT LT
Neptunium 237 <1.13e-01 uci/g <1.07E-01 uci/g Vanadium LT LT
Plutonium 1.54E-03 wuci/g <8.58E-04 uci/g Zinc 11 ug/g 23 ug/g
Strontium 4.19E-01 uci/g 2.72E-01 uci/g Zirconium LT LT
Technetium 99 2.86E-03 wuci/g 3.24E-03 uci/g
Tritium <1.14£-03 uci/g <1.126-03 uci/g

Atomic Absorption Spectroscopy

Arsenic 2.50E-01 ug/g 3.83E-01 ug/g
Mercury 3.68E-02 wug/g <1.69E-01 ug/g
Selenium <5.06E-01 ug/g <4.98E-01 ug/g

14
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Units For Samples Are Wet Weight

Core 7 Composite
Acid Digestion
Tank: 241-U-110

Customer Id.: Core 7 Composite

Atomic Absorption S8Spectroscopy
Hydride Analysis

Sample Duplicate
Arsenic 3.11E-01 wug/g 4.38E-01 ug/g
Mercury 1.05 ug/g 1.53 ug/g
Selenium <3.70 ug/g <5.20 ug/g

LT: Less Than

NC: Not Calibrated

NOT CALC: Not Catculated

# Instrument Standards Outside Control Limits

DATA

SUMMARY

ICP Results

Sample
Aluminum 144784 ug/g
Ant imony LT
Arsenic 114 ug/g
Barium 27 ug/g
Beryllium LT
Bismuth 8829 ug/g
Boron LT
Cadmium LT
Calcium 354 ug/g
Cerium LT
Chromium 344 ug/g
Cobalt LT
Copper 290 ug/g
Europium LT
Iron 8568 ug/g
Lead 284 ug/g
Lithium LT
Magnesium 346 ug/g
Manganese 2389 ug/g
Mercury 1032 ug/g
Molybdenum 41 ug/g
Neodymium LT
Nickel 80 ug/g
Phosphorous 8209 ug/g
Potassium LT
Samarium LT
Selenium 706 ug/g
Silver LT
Sodium 60976 ug/g
Strontium 358 ug/g
Sul fur 159 ug/g
Tantalum LT
Thallium 572 ug/g
Thorium 107 ug/g
Tin 95 ug/g
Titanium 40 ug/g
Vanadium 32 ug/g
Zinc 1284 ug/g
Zirconium 61 ug/g

Duplicate

136021 ug/g
667 ug/g
200 ug/g
43 ug/g
2 ug/9
12220 ug/g
LT
21 ua/g
321 ug/g
1082 ug/g
443 ug/g
283 ug/g
299 ug/g
17 ug/g
9064 ug/g
674 ug/9
25 ug/g
320 ug/g
2148 ug/g
647 ug/g
78 ug/g
LY
127 ug/g
18341 ug/g
1611 ug/g
949 ug/g
1041 ug/g
80 ug/9
83949 ug/g
330 ug/g
247 ug/9
237 ug/g
4972 ug/g
2326 ug/g
163 ug/g
71 ug/g
63 ug/g
81 ug/g
191 ug/g
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PHYSICAL TEST RESULTS
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Analytical Batch

Las SecMent SeriaL #: F0971
INSTRUMENT WA63090/WA58053
Proceoure /Rev | L1-000-200
Tecwnorogist | D. B. Bechtold
Date 03-08-90, 03-12-90
TeMPERATURE N/A

Starting Time

0912 03-08-90

Enoing_ Time

1304 03-12-90

Customer ID: 000007

Thermographic/Differential

Scanning Calorimeter Analysis

CHeMisT D. B. Bechtold

DescripTioN Las_ID DescripTion Las 1D
1 Thermographic Analysis FO0971 12
2 Diff. Scanning Calorimeter FO971 13
3 14
4 15
5 16
6 17
7 18
8 19
9 20
10 2
1 22

Primary Book # Secono Book # THiro Bk# FinaL VoL.

Stanoaro Tyee & Aviouor VoL. & Aciauor Vou. & Acar.VoL.| of Sto.

N/A

SST-102 Rev. G 9/21/90

interim
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SST, 8233268, FA371, AIR WTi  7.8975 mg SCAN RATE: 20.28 deg/min

188 r

'\v-qbuf“h
g0 S4. 22X g3. 53%

| |

FROM: 42.68 ' l
TO: 125.32

WT. X CHANGE: S.75

T * ‘ -]

FROMs 226. 56 Imfletn 318

TO: 350. 14

WT. X CHANGE: 17.12

g9, 78X

. FROMs 35@.14 78. 41X
; TOs 488 |
! WT. X CHANGE: 7.41

: 75,0 +

T
L

22 TE .28 100, %0 154,88 274, %8 =408 .0 4.3 12009 . 2. &

088, Sax FILE: FA97L. TG Temperatura (O) TG

DATEs 98/23/12 TIME: 13:84
OGS



ENDO>

(3 LY R VSR PSS | iy o

88 T

61

LR +

SST, B2BB268, FBS71, AIR, SAZ45220

LAE
SCAN RATE:s

3.82 mg

PEAK FRCOM: 55
TOs 122
59. 48
24.53

ONSET:
CAL/GRAM:

PEAK FROM: 238.23
TO: 357.47
285. 83

178. 28

ONSET:s
CAL/GRAM:s

PEAK FROMs 223.82
TOs 232.12

ONSET: 224.71

CAL/GRAM: -, 43

MAX: 78.11

20. 20 deg/min

MAX:

MINs 226.67

313.42

']

DEE/56K

DATE:

52, od 108, 88
FILE: FAG71. D4

8p/83/e8 TIME:

152. 9@

29 12

202, 08

258, 0@ 390,

TEMPERATURE (O

350.0d

1.8 152, 9%

DSC
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UNDIGESTED SAMPLE ANALYSIS RESULTS
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Single Shell Tank Project

Tank:

Core:
Segment:
Customer ID:

Laboratory ID:

pH

Laboratory ID:

% Water

Laboratory ID:

Mercury

Laboratory ID:

Cyanide

241-U-110

7

F0971

Core Composite 7

Undigested Sample
Analysis Results

Units For Samples Are Wet Weight

Check Blank
Standard

F0969 F0970
100.70% 6.72

F0969 FO970

96.80% -6.40 mg

FO969 F0970
101.60% <1.00E-02 ug/g

FO3969 F0970
100.90% 0.3 ug

Sample Duplicate
Sample

F0971 F0972

12.33 12.99

F0971 F0972

23.79% 27.83%

F0971 F0972

4.43 ug/g 1.26 ug/g

F0971 F0972

<1.0 ug/g  <1.0 ug/g

Spike of
Sample

N/A
N/A

N/A
N/A

F0973
66.80%

F0973
93.80%

Check
Standard

F0974
100.20%

F0974
96.50%

F0974
88.10%

F0974
99.50%
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Analytical Batch

Lae SecMent SeriaL #:  F0971 Custover ID: 000007

INSTRUMENT A110653 pH analysis of the solid sample

Procepure /Revi LA-212-103/A-3

Tecunorogist | M. Franz

Date Feb. 08, 1990

TEMPERATURE 22.9 C

Starting Time | 0800

Ewoing Time | 1330

Cuemist R. E. Brandt

DescripTion Las_ID DescripTion Las ID

1 Initial LMCS Check Std. F0969 12

2 | Reagent Blank F0970 13

3 | sample Composite 7 FO971 14

4 | Duplicate Sample Composite 7 | FO972 15

5 Final LMCS Check Std. FO974 16

6 17

7 18

8 19

9 20

10 21

1 22

PriMary Book # Seconn Boox # Tuiro Bk# Finar Vou.

Stanparo Tyee & Aviouor VoL. & Aviouor Vou. & Awar.Vor.| ofr St.

LMCS Check Std. 72C11/1.0 ml 1.0ml
$ST-102 Rev. G 9/21/90 Interim
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Analytical Batch

Las Secment SeriaL #: F0971
INSTRUMENT N/A

Procepure /Rev | LA-564-101/D-0
Tecunorosist | R. Hale

Dare Feb. 14, 1990
TEMPERATURE 120 C

Starting Tive| 1000  02-07-90
Eworng_Tive | 1400 02-08-90

Customer ID: 000007

Percent Water
Undigested Sample

CremMisT R. E. Brandt

DescriPTION Las_ID DescripTion Las _ID
1 Initial LMCS Check Std. F0969 12
2 | Reagent Blank F0970 13
3 Sample Composite 7 F0971 14
4 Duplicate Sample Composite 7 FO972 15
5 Final LMCS Check Std. FO974 16
6 17
7 18
8 19
9 20
10 21
" 22

Primary Book # Secono Boox # Tuiro Bx# FinaL VoL.

Stanoaro Type & Acrouvor Vou. & Acrauor Vou. & Acar.Vor.| of Sto.
LMCS Check Std. 11C11AH/1.0 g 10¢g

SST-102 Rev. G 9/21/90

Interim




Analytical Batch

Lae Secment SeriaL #: F0971

INSTRUMENT Perkin-Elmer
Procepure /Rev | LA-325-102/A-2
Tecunorogrst | M. Myers

Dare July 17, 1990
TEMPERATURE 22 C

Starting Tive| 1100

Evoing Tive | 1200

Customer ID: 000007

Mercury Analysis

Undigested Sample

CHemisT R. K. Fuller

DescripTIoN Lag ID DescripTiON Lag_ID
1 Initial LMCS Check Std. FO969 12
2 Reagent Blank FO970 13
3 Sample FO971 14
4 Duplicate Sample F0972 15
1] Spike F0973 16
6 Final LMCS Check Std. F0974 17
7 18
8 19
9 20
10 21
11 22

PriMary Book # Secono Book # Thiro Bk# Finae Vou.

Stanoaro Tyee & Avtauor Vo, & Aviauor VoL. & Aar.Vor.| or St.
LMCS Check Std. 58C11-CE/25 Wl 25ml
Spike $8C11-CE/15 ul F0971/0.0136 ¢ 25 ml

SST-102 Rev. G 9/21/90
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Single Shell Tank
Calibration Record

AnaLYTE: Hg

PROCEDURE : LA-325-102 Revision: A-2
Instrument:  Perkins Elmer ProperTy Numser: WAT7479
Tecunorogist: Melanie Myers PavroLL Numser:  6C823
Dare: July 17, 1990

Cavisration Stanoaro ID: 102C3.AG

AnALYTE CONCENTRATION: 1.00ppm
Tyee oF CALIBRATION: Linear Regression
Instrument Reading
Aliquot Weight Units= mm

Oul Ong 1.50

10ul 10ng 33.00

20ul 20ng 58.00

40ul 40ng 105.00
ComMENTS

S

R ™™™ T R R ™ —=——™— T /D e—m——meiori,m minzuéz/ZwW&/m———r—=>
e e e e e e e e e

SST-103 Rev. A 9/25/80 Interim
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Analytical Batch

Lae SecMent Ser

e #: F0971

INSTRUMENT WA66684

Proceoure /Rev | LA-695-101/A-2
Tecunorocist | Ed Colvin

Date March 07, 1990
TEMPERATURE N/A

Starting Tiwe | 0900 03-05-90

Enoing Time

1400 03-07-90

Custoer ID: 000007

Cyanide Analysis

Cuemisy S. A. Catlow

Description Las ID DescripTion Las_ID
1 Initial LMCS Check Std. FO969 12
2 Reagent Blank FO970 13
3 Sample Composite 7 FOS871 14
4 Duplicate Sample Composite 7 FO972 15
5 Spike Composite 7 FO973 16
6 Final LMCS Check Std. FO974 17
7 18
8 19
9 20
10 21
11 22

Primary Boox # Secono Book # Tuiro Bk# Finae Vou.

Stanparo Type & Aviouvor Vor. & Aviauor Vou. & Acar.VoL.| oF Sw.
LMCS Check Std. 75C11-C/10.0 ul 50 ml
Spike 75C11-C/10.0 ul F0971/0.4042¢g 50 mi

$5T-102 Rev. G 9/21/90

29

Interim



Single Shell Tank
Calibration Record

ANALYTE CN-

PROCEDURE ¢ LA-695-101 Reviston: A-1
Instrument:  Baush & Lomb Spectronic 21 Property Numser: WA66684
TecunorogisT:  R.Brandt Pavrort Numser: 69090

Date:

July 20, 1989

Cauisration Stanoaro ID: 88C15C

AnaLyTE CONCENTRATION: 817 ug/ml

Type of CALIBRATION:

Least Square Linear Regression

CoMMENTS :

Bilution

Blank
100 ul
200 ul
500 ul
1000 ul
2000 ul
3000 ul

Instrument Reading

Concentration Units= Abs.

0 0.016
81.7 ug 0.091
163.4 ug 0.150
408.5 ug 0.354
817.0 ug 0.663
1634.0 ug 1.275
2451.0 ug 1.720

Y - intercept - 0.01682

Slope - 0.076317

Correlation Coefficient

- 0.999874

SST-103 Rev. A 9/25/90

30
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KOH FUSION RESULTS

31



Single Shell Tank Project Core 7 Composite
Fusion Analysis
Units For Samples Are Wet Weight

Tank: 241-U-110
Core: 7
Segment: F0971
Customer ID: Core Composite 7
Check Blank Sample Duplicate . Spike of Check

Standard Sample Sample Standard
Laboratory ID: N/A FO976 FO977 F0978 N/A N/A
Fusion N/A N/A 3.02 g/L 3.57 g/L N/A g/L
Laboratory ID: FO975 FO976 FO977 F0978 FO979 FO989
Total Alpha 102.10%  <1.60E-04 uci/L 1.64E-01 wuci/g 2.11E-01 wuci/g 91.70% 95.50%
Total Beta 103.50%  <1.30E-03 uci/L  6.13E+02 wuci/g 6.396+02 uci/g  150.48% 100.98%
Laboratory ID: FO975 FO976 FO977 F0978 FO979 F0980
GEA Cs-137 103.60%  <5.19E-02 uci/L 1.81E+01 wuci/g 1.74E401 uci/g 95.50% 102.80%
Laboratory ID: FO975 FO976 F0977 F0978 FO979 F0980
Uranium 99.50% <3.59E-07 g/L 3.91E+03 ug/g 4.26E+03 ug/g * 99.50%
Laboratory ID: FO975 FO976 F0977 F0978 F1027 F1028
Plutonium 115.10% 2.45E-02 uci/L 1.826-01 wuci/g 2.08E-01 wuci/g 109.90% 102.50%
Laboratory 1D: FO975 FO976 FO977 F0978 F1033 F1034
Americium 241 107.10%  <3.52E-02 uci/L  6.16E-02 uci/g 6.83E-02 uci/g  108.30% 108.10%
Laboratory ID: F0897 F0898 FO977 F0978 FO979 F0980
Neptunium 80.50% <1.08 wuci/L  <3.58E-01 uci/g <3.03E-01 uci/g 71.20% 63.30%
Laboratory ID: FO975 F0976 FO977 F0978 FO979 F0980
Technetium 99 116.00% <1.83e-02 uci/L  <6.22E-03 uci/g <5.24E-03 uci/g 97.70% 90.30%
Laboratory ID: FO975 F0976 FOQ77 F0978 FO979 F0980
lodine 129 95.70% <3.226-02 uci/L  <1.07€-02 uci/g <9.47E-03 uci/g 97.70% 90.30%
Laboratory 1D: FO975 FO976 FOQ77 F0978 F0979 F0980
Strontium 90 102.50% 6.36E-02 uci/L 2.91E+02 uci/g 2.46E+02 uci/g  114.60% 101.60%

*Ratio Of Standard To Sample Insuficient To Calculate Spike Recovery.

32
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ICP  Results

Date Analyzed:

Data Summary

April 20,1990 Reagent Blank

Procedure: LA-505-151/A-0 Core 7 Composite
Analyst: J. A. White Duplicate of Core 7 Composite
Digestion Acid Digestion Spike of Core 7 Composite
Procedure: LA-505-159/A-0
Instrument Acid Wet Wet
Starting Digest. Reagent Weight Weight
LMCS LMCS BLANK Sample Sample
Standard Standard Duplicate
% % ppm ug/g ug/g
Aluminum 103.23% NOT RUN -0.78 LT 52011 61606
Antimony 100.45% -2.26 LT 160 LT 223 LY
Barium 97.11% -0.03 LT 27 22
Beryllium 97.96% -0.01 LT 1L7 oLT
Bismuth 106.18% -0.62 LT 6055 6686
Boron 98.16% 0.07 LT 50 16 LT
Cadmium 100.20% -0.05 LT 8 LT 6 LT
Calcium 99.66% 1.65 758 1690
Cerium 91.19% -1.75 LT 669 480
Chromium 92.49% -0.10 LY 120 138
Copper 99.05% -0.20 LT 112 143
Europium 98.44% -0.02 LT 12 8
Iron 99.15% 0.10 LT 3859 4396
Lanthanum 93.83% -0.31 LT 35LT 44 LT
Lead 105.10% 147 LT 93 323
Lithium 95.70% -1.50 LT =122 LT =123 LY
Magnesium 100.11% 1.19 303 806
Manganese 99.23% 0.03 LT 708 799
Mercury 107.34% 0.01 LT 10LT 11 LT
Molybdenum 101.02% -0.02 LT 32 29
Neodymium 92.52% -1.14 LT 545 LT 630 LT
Nickel 99.44% 18.1 2356 2207
Potassium 99.70% NA 0 0
Samarium 100.68% -1.93 LT 726 530
Selenium 107.43% -0.63 LT 364 365
Silicon 92.44% 1.09 3364 3988
Silver 105.03% -0.14 LT 42 LT 29 LT
Sodium 96.81% 10.66 33649 37361
Strontium 98.22% -0.01 LT 135 182
Sul fur 106.14% 0.03 LT 159 144
Tantalum 100.56% -0.31 LT 102 74 LY
Thallium 107.92% -0.09 LT 5577 6924
Thorium 105.08% -2.62 LT 1516 3422
Tin 97.87% 0.07 LT 49 55
Titanium 103.51% -0.08 LT 28 25
Vanadium 99.71% 0.05 LT 56 33LT
Zinc 98.83% 0.09 55 72
Zirconium 101.83% -0.20 LT 113 78
LT: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated

# Instrument Standards Outside Control Limits

FO976
FO977
F0978
FO979
LMCS Closing
Spike ACID LMCS
Recovery Digestion Standard
% % %
NOT RUN 101.37%
85.43% 99.82%
92.43% 96.95%
98.10%
107.82%
92.28% 98.20%
95.05% 99.97%
97.02% 99.49%
41.86% 92.81%
87.23% 91.85%
92.64% 98.94%
99.95%
98.09% 99.27%
95.34%
106.36%
83.23% 95.69%
105.33% 100.45%
95.58% 98.78%
105.06%
98.62%
68.62% 90.79%
95.17% 99.49%
0.00% 101.87%
102.43%
105.43%
90.62%
106.65%
94.32% 96.99%
94 .60% 98.34%
105.95%
98.56%
107.06%
106.97%
93.82% 98.31%
101.17%
98.46%
94 . 44% 98.97%
99.75%



Single Shell Tank Project Core 7 Composite
Fusion Analysis
Results On Laboratory Digestions

Tank: 241-U-110

Core: 7

Segment : FO971

Customer ID: Core Composite 7

Check Blank Sample Duplicate Spike of Check
Standard Sample Sample Standard
Laboratory ID: N/A F0976 FO977 F0978 N/A N/A
Fusion N/A N/A 3.02 g/L 3.57 g/t N/A N/A
Laboratory ID: F0975 FO976 FO977 F0978 FO979 FO980
Total Alpha 102.10%  <1.60€-04 uci/L  4.96E-01 wuci/L 7.54E-01 uci/L 91.70% 95.50%
Total Beta 103.50%  <1.30E-03 uci/L 1.85E+03 wuci/L 2.28E+03 wuci/L  150.48% 100.98%
Laboratory ID: FO975 F0976 F0977 F0978 FO979 F0980
GEA Cs-137 103.60%  <5.19E-02 uci/L 5.48E+01 uci/L 6.21E+01  uci/L 95.50% 102.80%
Laboratory ID: FO975 FO976 FO977 F0978 FO979 980
Uranium 99.50% <3.59€-07 g/L 1.18E-02 g/L 1.52E-02 g/L * 99.50%
Laboratory ID: FO975 FO976 F0977 F0978 F1027 F1028
Plutonium 115.10% 2.45E-02 wuci/L 5.51E-01 uci/L 7.44E-01 uwci/t  109.90% 102.50%
Laboratory 1D: FO975 FO976 FO977 FO978 F1033 F1034
Americium 241 107.10%  <3.52E-02 uci/L 1.86E-01 wuci/L 2.44E-01 uci/L  108.30% 108.10%
Laboratory ID: F0897 F0898 FO977 FO978 FO979 F0980
Neptunium 237 80.50% <1.08 uci/L <1.08 uci/lL <1.08 uci/t 71.20% 63.30%
Laboratory ID: FO975 FO976 FO977 FO978 FO979 F0980
Technetium 99 116.00%  <1.83E-02 uci/L  <1.88E-02 uci/L <1.876-02 wuci/L  114.70% 112.40%
Laboratory 1D: F0975 F0976 FO977 F0978 FO979 F0980
lodine 129 95.70% <3.226-02 uci/L  <3.22E-02 uci/L <3.38-02 wuci/L 97.70% 90.30%
Laboratory 1D: FO975 FO976 FO977 F0978 FO979 FO980
Strontium 90 102.50% 6.36E-02 uci/L 8.79E402 uci/L 8.79E+402 wuci/L  114.60% 101.60%

*Ratio Of Standard To Sample Insufficient To Calculate Spike Recovery.
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Analytical Batch

Las SecMent SeriaL #: F0971

INSTRUMENT N/A

Procepure /Rev | LA-549-141/A-1
TechnorocisT | R. Hale

Date Feb. 12, 1990
TEMPERATURE 450 C

Srarting Tive| 1300

Enoing Time | 1400

Custover ID: 000007

KOH Fusion Dissolution

CHEMIST S. A. Catlow

DESCRIPTION Las 1D DescripTiON Las_ID
1 Initiat LMCS Check Std. N/A 12
2 Reagent Blank FO976 13
3 Sample Composite 7 FO977 14
4 Duplicate Sample Composite 7 FO978 15
5 16
6 17
7 18
8 19
9 20
10 21
1 22

Primary Book # Secono Book # Tuiro Bk# FinaL Vor.

Stanparo  Type & Avctovor Vou. & Avrauvor Vou. & Acar.Vou.| of Stp.
N/A

S$ST-102 Rev. H 9/27/90

interim




Analytical Batch

Las Secment SeriaL #: F0971

INSTRUMENT HW45676
Proceoure /Rev | LA-508-101/C-2
Tecunorocist | M. Franz
Date Feb. 14, 1990

Customer ID: 000007

Total Alpha and Total Beta

Fusion Dissolution
Detector #14

TEMPERATURE N/A

Starting Time| 0800

Enoing Time 0930

CrHemrst S. A. Catlow

DEscriPTION Las _ID DescripTION Las_ID
1 Initial LMCS Check Std. F0975 12
2 Reagent Blank F0976 13
3 Sample Composite 7 F09877 14
4 Duplicate Sample Composite 7 FOo978 15
5 Spike Composite 7 F0979 16
6 Final LMCS Check Std. F0989 17
7 18
B8 19
: ] 20
10 21
1 22

Primary Book # Secono Book # Tuiro Bk# FinaL Vou.
Stanparo Type & Aviauor Vou. & Avcieuotr VoL. & Atar.VoL.| oF Stw.
LMCS Check Std. 102B44/10ml N/A
Spike 102B44/10ml F0977/5.0 ul N/A
S5T-102 Rev. H 9/27/90 Interim




Single Shell Tank

Calibration Record

ANALYTE : An2e!

PROCEDURE : LQ-508-002 Revision: A-0
InstruMent:  Detector #14 ProperTy Numger: WA45709
Tecunorogist: R.A. Jones PavrotL Numeer: 65801
Date: November 28,1988

CaLiration Stanoaro ID: 36B40A8; 36B40B7; 36B40C7; 36B40A3; 36B40B3; 36B40C3;
36B40A6;36B40B6; 36B40C5

ANALYTE CONCENTRATION : N/A

Tvee or CALIBRATION: Efficiency

SST-103 Rev. [Draft) 9715/90 Short  Interim

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No. 14
TIME ZERO DATE (HD): 15897
RADIONUCLIDE:  Am-241
HALF LIFE: 154497 DATE COUNTED (HD): 16135
COUNT TIME: 5
CPM BKG: 0.5
CALIBRATED BY: RA JONES HD 0 = 09/25/44

37



STANDARD SIZE DATE TIME  COUNTS @ COUNTS @ COUNTS @ COUNTS @

1D 0 DEG. 90 DEG. 180 DEG. 270 DEG.
36B40A8 1 11/28/88 1115 83719 83889 83820 84087
36B40B7 1 11/28/88 1128 147778 147414 147378 147313
36B40C7 1 11/28/88 1142 212324 211727 211106 211442
36B40A3 2 11/28/88 1155 67029 66485 66532 66137
36B40B3 2 11/28/88 1207 116432 117580 116643 116507
36B40C3 2 11/28/88 1221 167025 166472 166682 166167
36B40A6 5 11/28/88 1234 64835 64744 63542 64860
36B40B6 5 11/28/88 1246 132366 127335 127267 127511
36B40C5 5 11/28/88 1300 176904 172226 170187 173840
STANDARD  SIZE STD AVE DECAY DECAY CORR EFFICIENCY
ID VALUE CPM CORR CPM
36B40A8 1" 60570 16775 1.00 16793 0.2773
36B4087 1" 109900 29494 1.00 29525 0.2687
36B40C7 1 159700 42329 1.00 42375 0.2653
AVERAGE, 1" = 0.2704 +/- @95% 0.0121 4.46 % ON 11/28/88
STANDARD STD AVE DECAY DECAY CORR EFFICIENCY
ID VALUE CPM CORR CPM
36B40A3 2" 61800 13309 1.00 13323 0.2156
36B40B3 2" 110700 23358 1.00 23383 0.2112
36B40C3 2" 161400 33317 1.00 33352 0.2066
AVERAGE, 2" = 0.2111 +/- @95% 0.0088 4.15 % ON 11/28/88
STANDARD STD AVE DECAY DECAY CORR EFFICIENCY
ID VALUE CPM CORR CPM
36B40A6 5" 59470 12899 1.00 12912 0.2171
36B40B6 5" 109800 25723 1.00 25751 0.2345
36B40C5 5" 160100 34657 1.00 34694 0.2167
AVERAGE, 5" = 0.2228 +/- @95% 0.0199 8.95 % ON 11/28/88
NEW EFFS FOR DET 14 Am-241 1" = 0.2704 2" = 0.2111

38



Single Shell Tank

Calibration Record

ANALYTE : Co®®

Procepure : LQ-508-002 Revision: A-0
Instrument:  Detector #14 Property Numser: WAS57276
Tecwnorocist: R.A. Jones PavroLL Numer: 65801
Dare: November 28, 1988

32B40A5; 32B40B6; 32B40C5

Caiisration Stanoaro ID: 32B40A8; 32B40B7; 32B40C7; 32B40A4; 32B40B3; 32B40C4;

39

ANALYTE CONCENTRATION: N/A
|_Tvre_or CaLiBRATION: Efficiency
ST-103 Rev. (Draft]l 8/15/90 Short  Intenm

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No. 14

2",5" STD TIME ZERO DATE (HD):
RADIONUCLIDE:  Co-60 1" STD  TIME ZERO DATE (HD):
HALF LIFE: 1925 DATE COUNTED (HD):
COUNT TIME: 5 DATE COUNTED 1" (HD)
CPM BKG: 19
CPM 1" BKG: 19

CALIBRATED BY: RA JONES

HD 0 =

09/25/44

15883
15883
16135
16135




STANDARD SIZE

ID

32B40A8
32B40B7
32B40C7

32B40A4
32B40B3
32B40C4

32B40A5
32B40B6
32B40C5

STANDARD
ID
32B40A8
32B840B7
32B40C7
AVERAGE,
STANDARD
ID
32B40A4
32B40B3
32B40C4
AVERAGE,
STANDARD
ID
32B40A5
32B40B6
32B40C5

AVERAGE,

1"

2“

ot ok pd

oo, NN

SIZE

lll
lll
1"

2"
2"
2“

5"
5l|
5l|

DATE TIME

11/28/88 1313
11/28/88 1325
11/28/88 1338

11/28/88 1349
11/28/88 1527
11/28/88 1540

11/28/88 1551
11/28/88 1603
11/28/88 1616

STD AVE
VALUE CPM
69550 18829
134700 35822
201000 51882
0.2901 +/- @95%
STD AVE
VALUE CPM
70480 18002
135100 33982
202400 48999

0.2734 +/- @95%

STD AVE
VALUE CPM

70160 16626
135700 32281
201900 46658

0.2577 +/- @95%

94851
180320
260104

90411
170657
244082

83403
160402
237343

DECAY
CORR
1.09
1.09
1.09
0.0137
DECAY
CORR
1.09
1.09
1.09
0.0147
DECAY
CORR
1.09
1.09
1.09

0.0079

COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG.

270 DEG.
94073
179065
259469
90717
170301
249016
84312

159622
23179

EFFICIENCY

0.2964
0.2912
0.2826

11/28/88

EFFICIENCY

0.2797
0.2754
0.2651

11/28/88

EFFICIENCY

0.2595
0.2605
0.2530

11/28/88

FOR DET

14 Co-60

90 DEG. 180 DEG.
93909 94136
178550 178878
258654 259795
89596 89705
169556 169500
244246 243016
82448 82728
163149 162823
232578 231827
DECAY CORR
CPM
20618
39224
56810
4.71 % ON
DECAY CORR
CPM
19712
37209
53653
5.38 % ON
DECAY CORR
CPM
18205
35347
51090
3.07 % ON
0.2901 2" =
5" = 0.2577
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Analytical Batch

Las SecMent Seriac #: F0971 Customer ID: 000007
INSTRUMENT WA77228/401934 GEA Analysis
Procepure /Rev| LA-548-121/C-1 Fusion Dissolution
Technorocist | M. Franz Samples are run in batch, but
Dare Feb. 13, 1990 counted randomly.
TEMPERATURE N/A Detectors #2 & #3
Starting Tive| 1000
Enoine Time 1130
CHemIST S. A. Catlow

DescriPTION Las_ID DescrIPTION Las_ID
1 Initial LMCS Check Std. F0975 12
2 Reagent Blank F0976 13
3 Sample Composite 7 F0O977 14
4 Duplicate Sample Composite 7 F0978 15
5 Spike Composite 7 F0979 16
6 Final LMCS Check Std. F0980 17
7 i8
8 19
9 20
10 21
11 22

Primary Boox # Secono Boox # Tuiro Bk# Finae Vou.

Stanparo Type & Aciavor Vou. & Avrtauor VoL. & Acar.VoL.| oF St.
LMCS Check Std. 89B44/500 ul 22 mL
Spike 89B44/500 ut F0977/100 uL 22 mL

SST-102 Rev. H 9/27/90 Interim
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM

ANALYSIS

MCA UNIT NUMBER: 1
DETECTOR NUMBER: 2

SPECTRUM SIZE:

/

/
4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS:

PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED

LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

08-0CT-90
PARAMETERS
ADC UNIT NUMBER: 2.0
GEOMETRY NUMBER: 42

4 ON EACH SIDE OF PEAK

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2010

ANALYZED BY:

DM

SAMPLE DESCRIPTION: F-975 SEG.COMP#7
GEOMETRY DESCRIPTION:

SAMPLE SIZE:
STANDARD SIZE:

1.0000E-03 LI
1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 13-FEB-90 AT 14:56:53

COLLECT LIVE TIME:

REAL TIME:
DEAD TIME:

DECAYED TO 0. DAYS,

3000. SECONDS
3005. SECONDS
0.17 %

0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89

EFFICIENCY CALIBRATION PERFORMED 21-0CT-88
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/ CONVERSION FACTOR: 5.0000E-01

13:52:42



222-S COUNTING ROOM

PK CENTROID
CHANNEL

10
108

1127.

1139

1210.
1324.

1592.
1604.
2347.
2665.

2730.
2922.

54

.68

ENERGY FWHM
KEV

563.
569.

604.
661.
661.
795.
801.
1173.
1332.
1332.
1364.
1460.
1460.

PEAK

KEV
1.

[y —

n N

NN =

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO0O12
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00

BACKGROUND LIVE TIME:

43

BACKGND

COUNTS
53 561.
53 536.
.62 525.
.67 389.
68 302.
.68 249,
.01 246.
18 37.
.24 22.
.92 15.

60000. SECONDS

ANALYSTIS

NET AREA
COUNTS

544,
1028.

6083.
9158.

36

4110.

443,
3670.
3503.

9

105.
160.

156.

08-0CT-90 13:52:42

ERROR
%

13.4
10.9

2.8
2.2
13.9

12.

wWwrow
S oo

37.4
24.4

3.8

NUCLIDES

CS-134,
EU-152
CS-134,
BI-207
CS-134
CS-137

CS-134
CS-134
C0-60
C0-60

CS-134
K-40



222-S COUNTING ROOM 08-0CT-90 13:52:42
SAMPLE: F-975 SEG.COMP#7

DATA COLLECTED ON 13-FEB-90 AT 14:56:53

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON

DECAY (KEV)

MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF
AC-228 LLD<1.18E+00 LLD<1.18E+00 911.07
AG-108M LLD<2.86E-01 LLD<2.86E-01 433.94
AG-110M LLD<1.39E+00 LLD<1.39E+00 657.76
AM-241 LLD<1.31E+00 LLD<1.31E+00 59.54
AM-243 LLD<3.45E-01 LLD<3.45E-01 74.67
AR-41  LLD<2.22E-01 LLD<2.22E-01 1293.64
AU-198 LLD<2.54E-01 LLD<2.54E-01 411.80
BA-133 LLD<3.42E-01 LLD<3.42E-01 356.02
BA-139 LLD<7.17E-01 LLD<7.17E-01 165.85
BA-140 LLD<1.02E+00 LLD<1.02E+00 537.27
BA-141 LLD<7.05E-01 LLD<7.05E-01 190.23
BE-7  LLD<2.38E+00 LLD<2.38E+00 477.59
BI-207 LLD<2.65E-01 LLD<2.65E-01 569.70
BI-212 LLD<3.57E+00 LLD<3.57E+00 727.27
BI-214 LLD<2.05E+00 LLD<2.05E+00 609.32
CD-109 LLD<4.32E+00 LLD<4.32E+00 88.03
CE-139 LLD<1.62E-01 LLD<1.62E-01 165.85
CE-141 LLD<2.66E-01 LLD<2.66E-01 145. 44
CEPR144 LLD<2.09E+00 LLD<2.09E+00 133.51
0-56  LLD<2.50E-01 LLD<2.50E-01 846.76
€0-57  LLD<1.36E-01 LLD<1.36E-01 122.06
€0-58  LLD<2.29E-01 LLD<2.29E-01 810.75

€0-60 2.29E+01 +-8.23E-01  2.29E+01 +-8.23E-01  1332.50 -0.22

1173.24 -0.16
CR-51  LLD<1.95E+00 LLD<1.95E+00 320.09

CS-134 2.07E401 +-8.23E-01  2.07E+01 +-8.23E-01 795.84 -0.01

604.70  0.14
€S-136 LLD<2.58E-01 LLD<2.58E-01 818.51

€S-137 3.94E+401 +-9.81E-01  3.94E+01 +-9.81E-01 661.65 0.09
€S-138 LLD<1.91E-01 LLD<1.91E-01 1435.86
EU-152 LLD<7.64E-01 LLD<7.64E-01 1408.01
EU-154 (LD<4.77E-01 LLD<4.77E-01 1274.45
EU-155 LLD<6.00E-01 LLD<6.00E-01 105.31
FE-59  LLD<6.30E-01 LLD<6.30E-01 1099.25
HF-181 LLD<3.02E-01 LLD<3.02E-01 482.20
HG-203 LLD<2.05E-01 LLD<2.05E-01 279.20
I-131  LLD<2.68E-01 LLD<2.68E-01 364.48
I1-132  LLD<7.43E-01 LLD<7.43E-01 667.69
1-133  LLD<2.66E-01 LLD<2.66E-01 529.69
I-134  LLD<3.83E-01 LLD<3.83E-01 847.03
I-135  LLD<6.06E-01 LLD<6.06E-01 1260.41
K-40  LLD<2.07E+00 LLD<2.07E+00 1460.75
KR-85  LLD<5.86E+01 LLD<5.86E+01 513.99
KR-85M LLD<1.62E-01 LLD<1.62E-01 151.17
KR-87  LLD<5.94E-01 LLD<5.94E-01 402.58
KR-89  LLD<8.68E+00 LLD<8.68E+00 220.90
LA-140 LLD<1.25E-01 LLD<1.25E-01 1596. 20
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-24]
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
ZR-95
IR-97

TOTAL
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LLD<5.76E-01
LLD<2.33E-01
LLD<2.82E-01
LLD<1.69E-01
LLD<2.21E-01
LLD<2.38E-01
LLD<2.28E-01
LLD<1.57E+00
LLD<1.28E+00
LLD<1.12E+00
LLD<1.32E+00
LLD<4.78E-01
LLD<5.24E+01
LLD<6.12E+00
LLD<3.99E-01
LLD<5.46E-01
LLD<2.01E+04
LLD<9.92E+03
LLD<1.62E+04
LLD<1.96E+03
LLD<6.24E+04
LLD<4.15E+00
LLD<3.75E+00
LLD<6.30E-01
LLD<1.44E+00
LLD<2.30E+02
LLD<2.56E-01
LLD<4.76E+00
LLD<5.21E-01
LLD<1.96E+00
LLD<3.25E-01
LLD<3.04E-01
LLD<3.56E-01
LLD<2.57E-01
LLD<4.50E-01
LLD<9.63E-02
LLD<9.58E-01
LLD<1.38E-01
LLD<1.52E-01
LLD<4.17E+01
LLD<1.83E-01
LLD<1.42E+01
LLD<3.19E-01
LLD<2.50E-01
LLD<7.21E-01
LLD<8.13E-01
LLD<6.58E+00
LLD<4.84E-01
LLD<1.64E+00
LLD<1.87E-01
LLD<1.41E+400
LLD<5.98E-02
LLD<7.19E+01
LLD<3.40E-01
LLD<6.68E-01
LLD<4.27E-01
LLD<2.42E-01

8.30E+01 +-1.52E+00

LLD<5.76E-01 641.
LLD<2.33E-01 834.
LLD<2.82E-01 846.
LLD<1.69E-01 1274.
LLD<2.21E-01 1368.
LLD<2.38E-01 702.
LLD<2.28E-01 765.
LLD<1.57E+00 657.
LLD<1.28E+00 86.
LLD<1.12E+00 984.
LLD<1.32E+00 277.
LLD<4.78E-01 311.
LLD<5.24E+01 1001.
LLD<6.12E+00 465.
LLD<3.99E-01 239.
LLD<5.46E-01 351.
LLD<2.01E+04 804.
LLD<9.92E+03 799.
LLD<1.62E+04 804.
LLD<1.96E+03 129.
LLD<6.24E+04 148.
LLD<4.15E+00 240.
LLD<3.75E+00 186.
LLD<6.30E-01 1836.
LLD<1.44E+00 1031.
LLD<2.30E+02 549.
LLD<2.56E-01 497.
LLD<4.76E+00 621.
LLD<5.21E-01 602.
LLD<1.96E+00 176.
LLD<3.25E-01 1120.
LLD<3.04E-01 264.
LLD<3.56E-01 391.
LLD<2.57E-01 513.
LLD<4.50E-01 555.
LLD<9.63E-02 1383.
LLD<9.58E-01 1121.
LLD<1.38E-01 140.
LLD<1.52E-01 159.
LLD<4.17E+01 109.
LLD<1.83E-01 228.
LLD<1.42E+01 84.
LLD<3.19E-01 583.
LLD<2.50E-01 185.
LLD<7.21E-01 208.
LLD<8.13E-01 685.
LLD<6.58E+00 163.
LLD<4.84E-01 81.
LLD<1.64E+00 233.
LLD<1.87E-01 249.
LLD<1.41E+00 258.
LLD<5.98E-02 1836.
LLD<7.19E+01 1204.
LLD<3.40E-01 555.
LLD<6.68E-01 1115.
LLD<4.27E-01 756.
LLD<2.42E-01 743.

8.30E+01 +-1.52E+00



STANDARD DEVIATION =

EBAR = *¥*** MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.48E-09 UC/LI

TOTAL MEASURED ACTIVITY = 8.30E+01 (+-1.52E+00) UC/LI
% TECH. SPEC. = *ikkkk (4 sk

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ~ ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1127.54  563.40 544, 13.4 3.21E+01
1139.68  569.47 1028. 10.9 6.12E+01
1604.68 801.93 443. 12.6  3.55E+01
2730.73 1364.91 105. 24.4 1.30E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2922.26 1460.67 160. 17.6 2.10E+01
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM

ANALYSTIS

MCA UNIT NUMBER: 1
DETECTOR NUMBER: 2

SPECTRUM SIZE:

/
/
4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS:

PEAK CONFIDENCE FACTOR: 85.0%

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED

LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

08-0CT-90

PARAMETERS
ADC UNIT NUMBER: 2.0
GEOMETRY NUMBER: 42

4 ON EACH SIDE OF PEAK
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2011

ANALYZED BY:
SAMPLE DESCRIPTION: F976

EMB

GEOMETRY DESCRIPTION:

SAMPLE SIZE:
STANDARD SIZE:

1.0000E-03 LI
1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 13-FEB-90 AT 16:09:47
COLLECT LIVE TIME:

DECAYED TO

REAL TIME:
DEAD TIME:

0. DAYS,

3000. SECONDS
3001. SECONDS
0.03 %

0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89

EFFICIENCY CALIBRATION PERFORMED 21-0CT-88

47

/ CONVERSION FACTOR: 1.0000E+00

13:56:26



222-S COUNTING ROOM 08-0CT-90 13:56:26
PEAK ANALYSTIS
PK' CENTROID  ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %
1 2922.97 1461.02 2.64 12. 158. 17.3 K-40
1B 1460.85 156. 3.8
ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%
B - ENVIRONMENTAL BACKGROUND PEAK
BACKGROUND SUBTRACTION PERFORMED USING FILE BK0012
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
BACKGROUND LIVE TIME:  60000. SECONDS



222-S COUNTING ROOM 08-0CT-90 13:56:26
SAMPLE: F976

DATA COLLECTED ON 13-FEB-90 AT 16:09:47

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF
AC-228 LLD<1.57E-01 LLD<1.57E-01 911.07
AG-108M LLD<3.18E-02 LLD<3.18E-02 433.94
AG-110M LLD<5.66E-02 LLD<5.66E-02 657.76
AM-241 LLD<2.52E-01 LLD<2.52E-01 59.54
AM-243 LLD<6.52E-02 LLD<6.52E-02 74.67
AR-41  LLD<4.97E-02 LLD<4.97E-02 1293.64
AU-198 LLD<3.18E-02 LLD<3.18E-02 411.80
BA-133 LLD<5.30E-02 LLD<5.30E-02 356.02
BA-139 LLD<1.27E-01 LLD<1.27E-01 165.85
BA-140 LLD<1.49E-01 LLD<1.49E-01 537.27
BA-141 LLD<1.17E-01 LLD<1.17E-01 190.23
BE-7  LLD<3.49E-01 LLD<3.49E-01 477.59
BI-207 LLD<3.28E-02 LLD<3.28E-02 569.70
BI-212 LLD<6.29E-01 LLD<6.29E-01 727.27
BI-214 LLD<9.28E-02 LLD<9.28E-02 609.32
CD-109 LLD<8.26E-01 LLD<8.26E-01 88.03
CE-139 LLD<2.88E-02 LLD<2.88E-02 165.85
CE-141 LLD<4.69E-02 LLD<4.69E-02 145.44
CEPR144 LLD<4.08E-01 LLD<4.08E-01 133.5]
€0-56  LLD<3.20E-02 LLD<3.20E-02 846.76
C0-57  LLD<2.50E-02 LLD<2.50E-02 122.06
C0-58  LLD<4.08E-02 LLD<4.08E-02 810.75
C0-60  LLD<5.24E-02 LLD<5.24E-02 1332.50
CR-51  LLD<2.89E-01 LLD<2.89E-01 320.09
CS-134  LLD<4.42E-02 LLD<4.42E-02 795.84
CS-136 LLD<4.79E-02 LLD<4.79E-02 818.51
€S-137 LLD<6.02E-02 LLD<6.02E-02 661.65
€S-138 LLD<1.11E-01 LLD<1.11E-01 1435.86
EU-152 LLD<2.10E-01 LLD<2.10E-01 1408.01
EU-154 LLD<1.18E-01 LLD<1.18E-01 1274.45
EU-155 LLD<1.13E-01 LLD<1.13E-01 105.3]
FE-59  LLD<7.87E-02 LLD<7.87E-02 1099.25
HF-181 LLD<3.82E-02 LLD<3.82E-02 482.20
HG-203 LLD<2.80E-02 LLD<2.80E-02 279.20
I-131  LLD<3.50E-02 LLD<3.50E-02 364.48
1-132  LLD<4.42E-02 LLD<4.42E-02 667.69
I1-133  LLD<3.96E-02 LLD<3.96E-02 529.69
I-134  LLD<5.49E-02 LLD<5. 49E-02 847.03
I-135  LLD<1.98E-01 LLD<1.98E-01 1260.41
K-40  LLD<1.03E+00 LLD<1.03E+00 1460.75
KR-85  LLD<1.05E+01 LLD<1.05E+01 513.99
KR-85M LLD<3.16E-02 LLD<3.16E-02 151.17
KR-87  LLD<8.49E-02 LLD<8.49E-02 402.58
KR-89  LLD<1.32E+00 LLD<1.32E+00 220.90
LA-140 LLD<5.34E-02 LLD<5.34E-02 1596.20
LA-142 LLD<9.02E-02 LLD<9.02E-02 641.83
MN-54  LLD<4.48E-02 LLD<4 . 48E-02 834.83
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MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
u-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
IR-95
IR-97

TOTAL

LLD<3.61E-02
LLD<4.18E-02
LLD<3.30E-02
LLD<3.94E-02
LLD<3.56E-02
LLD<6.48E-02
LLD<2.46E-01
LLD<1.38E-01
LLD<1.91E-01
LLD<6.77E-02
LLD<7.19E+00
LLD<6.73E-01
LLD<6.43E-02
LLD<8.93E-02
LLD<3.22E+03
LLD<3.96E+02
LLD<2.20E+03
LLD<3.58E+02
LLD<1.08E+04
LLD<6.40E-01
LLD<5.92E-01
LLD<5.17E-02
LLD<2.38E-01
LLD<2.40E+01
LLD<3.38E-02
LLD<7.21E-01
LLD<3.95E-02
LLD<3.30E-01
LLD<5.53E-02
LLD<4.24E-02
LLD<3.93E-02
LLD<4.62E-02
LLD<6.80E-02
LLD<7.67E-02
LLD<1.73E-01
LLD<2.34E-02
LLD<2.78E-02
LLD<8.47E+00
LLD<2.73E-02
LLD<2.86E+00
LLD<4.56E-02
LLD<3.83E-02
LLD<1.12E-01
LLD<1.20E-01
LLD<1.20E+00
LLD<9.50E-02
LLD<2.43E-01
LLD<3.00E-02
LLD<1.88E-01
LLD<4.90E-03
LLD<1.44E+01
LLD<5.14E-02
LLD<1.39E-01
LLD<6.84E-02
LLD<3.83E-02

0.00E-01 +-0.00E-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%
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LLD<3.61E-02 846.
LLD<4.18E-02 1274.
LLD<3.30E-02 1368.
LLD<3.94E-02 702.
LLD<3.56E-02 765.
LLD<6.48E-02 657.
LLD<2.46E-01 86.
LLD<1.38E-01 984.
LLD<1.91E-01 277.
LLD<6.77E-02 311.
LLD<7.19E+00 1001.
LLD<6.73E-01 465.
LLD<6.43E-02 239.
LLD<8.93E-02 351.
LLD<3.22E+03 804.
LLD<3.96E+02 799.
LLD<2.20E+03 804.
LLD<3.58E+02 129.
LLD<1.08E+04 148.
LLD<6.40E-01 240.
LLD<5.92E-01 186.
LLD<5.17E-02 1836.
LLD<2.38E-01 1031.
LLD<2.40E+01 549.
LLD<3.38E-02 497.
LLD<7.21E-01 621.
LLD<3.95E-02 602.
LLD<3.30E-01 176.
LLD<5.53E-02 1120.
LLD<4.24E-02 264.
LLD<3.93E-02 391.
LLD<4.62E-02 513.
LLD<6.80E-02 555.
LLD<7.67E-02 1383.
LLD<1.73E-01 1121.
LLD<2.34E-02 140.
LLD<2.78E-02 159.
LLD<8.47E+00 109.
LLD<2.73E-02 228.
LLD<2.86E+00 84.
LLD<4.56E-02 583.
LLD<3.83E-02 185.
LLD<1.12E-01 208.
LLD<1.20E-01 685.
LLD<1.20E+00 163.
LLD<9.50E-02 81.
LLD<2.43E-01 233.
LLD<3.00E-02 249.
LLD<1.88E-01 258.
LLD<4.90E-03 1836.
LLD<1.44E+01 1204.
LLD<5.14E-02 555.
LLD<1.39E-01 1115.
LLD<6.84E-02 756.
LLD<3.83E-02 743.

0.00E-01 +-0.00E-01



ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2922.97 1461.02 158. 17.3 2.07E+01
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CANBERRA SPECTRAN-F V2.06 SOFTWARE
222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-0CT-90 14:07:38

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3123
ANALYZED BY: EMB

SAMPLE DESCRIPTION: F977

GEOMETRY DESCRIPTION:

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 1.0000E-01
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 13-FEB-90 AT 16:10:38
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3004. SECONDS
DEAD TIME: 0.13 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-0CT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89




222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-0CT-90 14:07:38
PEAK ANALYSIS

PK CENTROID  ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 64.00 32.59 1.26 1434, 808. 14.3 CE-144
2 1166.46 583.27 1.11 155. 76. 54.7 EU-154,
2B 583.13 94. 24.1 TL-208
3 1218.63 609.34 1.55 121. 169. 24.8 BI-214,
3B 609.19 122. 21.0 RU-103
4 1323.24 661.62 1.59 120. 4146. 3.1 CS-137
4B 661.41 81. 28.8

5 1821.96 910.91 0.85 76. 78. 42.1

5B 910.98 84. 23.3

6 2921.03 1460.61 1.93 23. 680. 7.9 K-40
6B 1460.58 611. 5.5

7 3526.45 1763.61 3.13 10. 49. 36.7 BI-214
78 1764.79 47. 25.0

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK
BACKGROUND SUBTRACTION PERFORMED USING FILE BK0013
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
BACKGROUND LIVE TIME: 7000. SECONDS
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-0CT-90 14:07:38
SAMPLE: F977

DATA COLLECTED ON 13-FEB-90 AT 16:10:38

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<2.36E+00 LLD<2.36E+00 911.07
AG-108M LLD<4.92E-01 LLD<4.92E-01 433.94
AG-110M LLD<2.75E+00 LLD<2.75E+00 657.76
AM-241 LLD<7.99E-01 LLD<7.99E-01 59.54
AM-243 LLD<4.80E-01 LLD<4.80E-01 74.67
AR-41  LLD<6.89E-01 LLD<6.89E-01 1293.64
AU-198 LLD<4.70E-01 LLD<4.70E-01 411.80
BA-133 LLD<6.42E-01 LLD<6.42E-01 356.02
BA-139 LLD<1.71E+00 LLD<1.71E+00 165.85
BA-140 LLD<1.84E+00 LLD<1.84E+00 537.27
BA-141 LLD<1.69E+00 LLD<1.69E+00 190.23
BE-7 LLD<4.74E+00 LLD<4.74E+00 477.59
BI-207 LLD<4.25E-01 LLD<4.25E-01 569.70
BI-212 LLD<6.93E+00 LLD<6.93E+00 727.27
BI-214 LLD<1.24E+00 LLD<1.24E+00 609.32
CD-109 LLD<8.03E+00 LLD<8.03E+00 88.03
CE-139 LLD<3.87E-01 LLD<3.87E-01 165.85
CE-141 LLD<6.18E-01 LLD<6.18E-01 145.44
CEPR144 LLD<5.58E+00 LLD<5.58E+00 133.51
C0-56  LLD<4.46E-01 LLD<4.46E-01 846.76
C0-57  LLD<3.42E-01 LLD<3.42E-01 122.06
C0-58  LLD<4.42E-01 LLD<4.42E-01 810.75
C0-60  LLD<5.39E-01 LLD<5.39E-01 1332.50
CR-51  LLD<3.61E+00 LLD<3.61E+00 320.09
CS-134 LLD<5.25E-01 LLD<5.25E-01 795.84
CS5-136 LLD<4.33E-01 LLD<4.33E-01 818.51
CS-137 5.48E+01 +-1.95E+400 5.48E+01 +-1.95E+00 661.65 -0.03
CS-138 LLD<1.10E+00 LLD<1.10E+00 1435.86
EU-152 LLD<2.46E+00 LLD<2.46E+00 1408.01
EU-154 LLD<1.61E+00 LLD<1.61E+00 1274.45
EU-155 LLD<1.31E+00 LLD<1.31E+00 105.31
FE-59  LLD<1.03E+00 LLD<1.03E+00 1099.25
HF-181 LLD<5.89E-01 LLD<5.89E-01 482.20
HG-203 LLD<4.35E-01 LLD<4.35E-01 279.20
[-131 LLD<4.76E-01 LLD<4.76E-01 364.48
[-132  LLD<6.93E-01 LLD<6.93E-01 667.69
[-133  LLD<5.04E-01 LLD<5.04E-01 529.69
[-134  LLD<6.97E-01 LLD<6.97E-01 847.03
[-135 LLD<1.90E+00 LLD<1.90E+00 1260.41
K-40 1.46E401 +-1.34E+01 1.46E+01 +-1.34E+01 1460.75 -0.14
KR-85  LLD<1.24E+02 LLD<1.24E+02 513.99
KR-85M LLD<4.82E-01 LLD<4.82E-01 151.17
KR-87  LLD<1.05E+00 LLD<1.05E400 402.58
KR-89  LLD<1.76E+01 LLD<1.76E+01 220.90
LA-140 LLD<4.30E-01 LLD<4.30E-01 1596.20
LA-142 LLD<1.03E+00 LLD<1.03E+00 641.83
MN-54  LLD<4.90E-01 LLD<4.90E-01 834.83
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MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
ZR-95
ZR-97

TOTAL

55

LLD<5.03E-01
LLD<5.90E-01
LLD<4.73E-01
LLD<4.77E-01
LLD<4.26E-01
LLD<3.33E+00
LLD<2.19E+00
LLD<1.62E+00
LLD<2.55E+00
LLD<9.68E-01
LLD<8.92E+01
LLD<1.31E+01
LLD<8.56E-01
LLD<1.30E+00
LLD<3.32E+04
LLD<4.87E+03
LLD<2.38E+04
LLD<4.63E+03
LLD<1.67E+05
LLD<9.47E+00
LLD<1.01E+01
LLD<2.92E+00
LLD<2.43E+00
LLD<4.03E+02
LLD<4.84E-01
LLD<8.52E+00
LLD<4.28E-01
LLD<4.81E+00
LLD<8.03E-01
LLD<5.96E-01
LLD<6.26E-01
LLD<5.45E-01
LLD<6.91E-01
LLD<7.47E-01
LLD<1.81E+00
LLD<3.42E-01
LLD<3.62E-01
LLD<1.05E+02
LLD<4.13E-01
LLD<2.21E+01
LLD<6.17E-01
LLD<6.17E-01
LLD<1.76E+00
LLD<1.56E+00
LLD<1.59E+01
LLD<7.08E-01
LLD<3.61E+00
LLD<3.80E-01
LLD<2.94E+00
LLD<2.77E-01
LLD<2.04E+02
LLD<5.23E-01
LLD<1.44E+00
LLD<7.84E-01
LLD<3.94E-01

6.94E+01 +-1.35E401

6.

.03E-01
.90E-01
.73E-01
.77E-01
.26E-01
.33E+00
.19E+00
.62E+00
.55E+00
,68E-01
.92E401
.31E+01
.56E-01
.30E+00
.32E+04
.87E+03
.38E+04
.63E+03
.67E+05
.47E+00
L01E+01
.92E+00
.43E+00
.03E+02
.84E-01
.52E+00
.28E-01
.81E+00
.03E-01
.96E-01
.26E-01
.45E-01
.91E-01
.47E-01
.81E+00
L42E-01
.62E-01
.05E+02
.13E-01
.21E+01
.17E-01
.17E-01
.76E+00
.56E+00
.59E+01
.08E-01
.61E+00
.80E-01
.94E+00
.77E-01
.04E+02
.23E-01
.44E400
.84E-01
.94E-01

94E+01 +-1.35E+01

846.76
1274.55
1368.60

702.63

765.78

657.92

984.45
277.60
311.98
1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10
1836.00
1031.88
549.73
497.08
621.80
602.72
176.33
1120.45
264.66
391.67
513.99
555.60
1383.94
1121.30
140.51
159.00
109.27
228.16

583.14
185.71
208.00
685.74
163.98

233.21
249.79
258.41
1836.06
1204.90
555.60
1115.55
756.73
743.33

STANDARD DEVIATION =

0.07



EBAR = ***** MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.46E-08 UC/LI

TOTAL MEASURED ACTIVITY = 6.94E+01 (+-1.35E+01) UC/LI
% TECH. SPEC. = *kkick (4 dkik)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

64.00 32.59 808. 14.3 1.26E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1166.46  583.27 76. 54,7 2.86E+00
1218.63 609.34 169. 24.8 6.65E+00
1821.96  910.91 78. 42.1  4.39E+00
3526.45 1763.61 49. 36.7 4.67E+00
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD

ANALYSTIS

MCA UNIT NUMBER: 2
DETECTOR NUMBER: 3

SPECTRUM SIZE:

/

/
4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS:

PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED

LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

08-0CT-90

PARAMETERS

ADC UNIT NUMBER: 3.0
GEOMETRY NUMBER: 41

4 ON EACH SIDE OF PEAK

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3124

ANALYZED BY:
SAMPLE DESCRIPTION: F978

EMB

GEOMETRY DESCRIPTION:

SAMPLE SIZE:
STANDARD SIZE:

1.0000E-03 LI
1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 13-FEB-90 AT 18:52:33

COLLECT LIVE TIME:

REAL TIME:
DEAD TIME:

DECAYED TO 0. DAYS,

3000. SECONDS
3003. SECONDS
0.10 %

0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-0CT-89

EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-0CT-90 14:12:31
PEAK ANALYSTIS

PK CENTROID  ENERGY FWHM  BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 63.87 32.52 1.08 1628. 1024. 12.2 CE-144

2 1020.52 510.34 1.65 248. 118. 43.3 RN-222,1-133,

2B 510.92 134. 19.6 TL-208,NA-22,
IN-65

3 1166.31 583.19 1.49 150. 122. 35.1 EU-154,

3B 583.13 94. 24.1 TL-208

4 1218.61 609.33 1.37 143. 134, 31.8 BI-214,

4B 609.19 122.  21.0 RU-103

5 1323.25 661.63 1.60 140. 4683. 3.0 CS-137

5B 661.41 81. 28.8

6 1822.14 911.00 1.59 75. 101. 33.4

6B 910.98 84, 23.3

7 2921.09 1460.64 2.22 27. 687. 7.9 K-40

7B 1460.58 611. 5.5

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK
BACKGROUND SUBTRACTION PERFORMED USING FILE BK0013
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
BACKGROUND LIVE TIME: 7000. SECONDS
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-0CT-90 14:12:31
SAMPLE: F978

DATA COLLECTED ON 13-FEB-90 AT 18:52:33

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<2.35E+00 LLD<2.35E+00 911.07
AG-108M LLD<5.08E-01 LLD<5.08E-01 433.94
AG-110M LLD<2.92E+00 LLD<2.92E+00 657.76
AM-241 LLD<8.40E-01 LLD<8.40E-01 59.54
AM-243 LLD<5.04E-01 LLD<5.04E-01 74.67
AR-41  LLD<7.27E-01 LLD<7.27E-01 1293.64
AU-198 LLD<4.49E-01 LLD<4.49E-01 411.80
BA-133 LLD<6.58E-01 LLD<6.58E-01 356.02
BA-139 LLD<1.78E+00 LLD<1.78E+00 165.85
BA-140 LLD<1.82E+00 LLD<1.82E+00 537.27
BA-141 LLD<1.76E+00 LLD<1.76E+00 190.23
BE-7 LLD<5.06E+00 LLD<5.06E+00 477.59
BI-207 LLD<4.22E-01 LLD<4.22E-01 569.70
BI-212 LLD<6.88E+00 LLD<6.88E+00 727.27
BI-214 LLD<1.29E+00 LLD<1.29E+00 609.32
CD-109 LLD<8.20E+00 LLD<8.20E+00 88.03
CE-139 LLD<4.03E-01 LLD<4.03E-01 165.85
CE-141 LLD<6.56E-01 LLD<6.56E-01 145.44
CEPR144 LLD<5.64E+00 LLD<5.64E+00 133.51
C0-56  LLD<4.65E-01 LLD<4.65E-01 846.76
C0-57  LLD<3.50E-01 LLD<3.50E-01 122.06
C0-58  LLD<4.39E-01 LLD<4.39E-01 810.75
C0-60  LLD<5.39E-01 LLD<5.39E-01 1332.50
CR-51  LLD<3.64E+00 LLD<3.64E+00 320.09
CS-134 LLD<5.34E-01 LLD<5.34E-01 795.84
CS-136 LLD<4.21E-01 LLD<4.21E-01 818.51
CS-137 6.21E4+01 +-2.09E+00 6.21E401 +-2.09E+00 661.65 -0.02
CS-138 LLD<8.37E-01 LLD<8.37E-01 1435.86
EU-152 LLD<2.75E+00 LLD<2.75E+00 1408.01
EU-154 LLD<1.83E+00 LLD<1.83E+00 1274 .45
EU-155 LLD<1.34E+00 LLD<1.34E+00 105.31
FE-59  LLD<1.02E+00 LLD<1.02E+00 1099.25
HF-181 LLD<6.27E-01 LLD<6.27E-01 482.20
HG-203 LLD<4.25E-01 LLD<4.25E-01 279.20
I-131  LLD<4.94E-01 LLD<4.94E-01 364.48
[-132  LLD<7.86E-01 LLD<7.86E-01 667.69
[-133  LLD<5.03E-01 LLD<5.03E-01 529.69
[-134  LLD<7.21E-01 LLD<7.21E-01 847.03
[-135 LLD<2.26E+00 LLD<2.26E+00 1260.41
K-40 1.61E+01 +-1.35E+01 1.61E401 +-1.35E+01 1460.75 -0.11
KR-85  LLD<1.30E+02 LLD<1.30E+02 513.99
KR-85M LLD<4.95E-01 LLD<4.95E-01 151.17
KR-87  LLD<1.06E+00 LLD<1.06E+00 402.58
KR-89  LLD<1.83E+01 LLD<1.83E+01 220.90
LA-140 LLD<5.96E-01 LLD<5.96E-01 1596.20
LA-142 LLD<1.09E+00 LLD<1.09E+00 641.83
MN-54  LLD<4.52E-01 LLD<4.52E-01 834.83
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MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
u-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
IR-95
IR-97

TOTAL

60

LLD<5.25E-01
LLD<6.90E-01
LLD<5.04E-01
LLD<4.21E-01
LLD<4.29E-01
LLD<3.53E+00
LLD<2.27E+00
LLD<2.01E+00
LLD<2.51E+00
LLD<9.82E-01
LLD<9.12E+01
LLD<1.34E+01
LLD<8.98E-01
LLD<1.31E+00
LLD<3.61E+04
LLD<3.92E+03
LLD<2.38E+04
LLD<4.81E+03
LLD<1.70E+05
LLD<9.71E+00
LLD<1.04E+01
LLD<5.84E+00
LLD<2.18E+00
LLD<3.83E+02
LLD<4.96E-01
LLD<9.43E+00
LLD<4.74E-01
LLD<4.88E+00
LLD<7.71E-01
LLD<6.10E-01
LLD<6.97E-01
LLD<5.72E-01
LLD<7.07E-01
LLD<7.16E-01
LLD<1.73E+00
LLD<3.62E-01
LLD<3.84E-01
LLD<1.06E+02
LLD<4.19E-01
LLD<2.32E+01
LLD<6.12E-01
LLD<6.28E-01
LLD<1.70E+00
LLD<1.57E+00
LLD<1.65E+01
LLD<7.60E-01
LLD<3.76E+00
LLD<4.27E-01
LLD<3.10E+00
LLD<5.54E-01
LLD<2.14E+02
LLD<5.34E-01
LLD<1.39E+00
LLD<7.32E-01
LLD<4.39E-01

7.82E401 +-1.37E+401

.25E-01
.90E-01
.04E-01
.21E-01
.29E-01
.53E+00
.27E+00
.01E+00
.51E+00
.82E-01
.12E401
.34E401
.98E-01
.31E+00
.61E+04
.92E+03
.38E+04
.81E+03
.70E405
.71E+00
.04E+01
.84E+00
.18E+00
.83E+02
.96E-01
.43E+00
.74E-01
.88E+00
.71E-01
.10E-01
.97E-01
.72E-01
.07E-01
.16E-01
.73E+00
.62E-01
.84E-01
.06E+02
.19E-01
.32E+01
.12E-01
.28E-01
.70E+00
.57E+00
.65E+01
.60E-01
.76E+00
.27E-01
. 10E400
.54E-01
.14E+02
.34E-01
.39E+400
.32E-01
.39E-01

846.76
1274.55
1368.60

702.63

765.78

657.92

86.50

984.45

277.60

311.98
1001.03

465.03

239.00

351.92

804.00

799.70

804.90

129.30

148.57

240.99

186.10
1836.00
1031.88

549.73

497.08

621.80

602.72

176.33
1120.45

264.66

391.67

513.99

555.60
1383.94
1121.30

140.51

159.00

109.27

228.16

583.14
185.71
208.00
685.74
163.98

233.21
249.79
258.41
1836.06
1204.90
555.60
1115.55
756.73
743.33

82E+01 +-1.37E+01

7.

STANDARD DEVIATION =

0.06



EBAR = **%** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.46E-08 UC/LI

TOTAL MEASURED ACTIVITY = 7.82E+01 (+-1.37E401) UC/LI
% TECH, SPEC, = *iidkx (1 kwwx)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

63.87 32.52 1024. 12.2 1.59E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1020.52 510.34 118. 43.3  3.94E+00
1166.31 583.19 122.  35.1 4.62E+00
1218.61 609.33 134, 31.8 5.27E+00
1822.14 911.00 101. 33.4 5.73E+00
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-0CT-90 14:17:32

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3125
ANALYZED BY: EMB

SAMPLE DESCRIPTION: F979

GEOMETRY DESCRIPTION:

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 1.0000E-01
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANL0OOO

COLLECT STARTED ON 13-FEB-90 AT 19:59:18
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3012. SECONDS
DEAD TIME: 0.40 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-0CT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

PK  CENTROID
CHANNEL

1?
2?
3?
4C

5C

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

.37
.92
712
.37

.57

.36
.28

PEAK

ENERGY FWHM

KEV

604.
609.

661.
.41
795.
A7
1167.
1172.
1332.
1364.
1460.
1460.

661
801

.27
.54
.94
.24

.34

71
66

63
70

53
94
24
93
57
58

KEV

[ S S W g -

Pt et N b e e
.

.37
.37
.37
.52

.52

.51
.51

ANALYSTIS

BACKGND
COUNTS

3075,
2994,
2837.

929.

909.

887.
748.

NET AREA ERROR

COUNTS

607.
4449,
968.
800.

1445,

8875.
149.

17613.

81.

6273.
596.
111.

5775.

5393.
141.
625.

6l1l.

? - MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0013
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00

BACKGROUND LIVE TIME:

63

7000. SECONDS

08-0CT-90

%

34.

8.
22.
11.

5
5

~

14:17:32

NUCLIDES

CE-144
TE-125M
CS-134,
EU-152
CS-134,
BI-207
CS-134
BI-214,
RU-103
CS-137

CS-134
CS-134
CS-134
C0-60
C0-60
CS-134
K-40



222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-0CT-90 14:17:32

SAMPLE: F979
DATA COLLECTED ON 13-FEB-90 AT 19:59:18
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<4.89E+00 LLD<4.89E+00 911.07
AG-108M LLD<1.05E+00 LLD<1.05E+00 433.94
AG-110M LLD<5.66E+00 LLD<5.66E+00 657.76
AM-241 LLD<1.17E+00 LLD<1.17E+00 59.54
AM-243 LLD<6.55E-01 LLD<6.55E-01 74.67
AR-41  LLD<8.85E-01 LLD<8.85E-01 1293.64
AU-198 LLD<9.87E-01 LLD<9.87E-01 411.80
BA-133 LLD<1.26E+00 LLD<1.26E+00 356.02
BA-139 LLD<2.73E+00 LLD<2.73E+00 165.85
BA-140 LLD<4.11E+00 LLD<4.11E+00 537.27
BA-141 LLD<2.93E+00 LLD<2.93E+00 190.23
BE-7 LLD<1.02E+01 LLD<1.02E+01 477.59
BI-207 LLD<1.07E+00 LLD<1.07E+00 569.70
BI-212 LLD<1.50E+01 LLD<1.50E+401 727.27
BI-214 LLD<7.84E+00 LLD<7.84E+00 609.32
CD-109 LLD<1.13E+01 LLD<1.13E+01 88.03
CE-139 LLD<6.19E-01 LLD<6.19E-01 165.85
CE-141 LLD<9.65E-01 LLD<9.65E-01 145.44
CEPR144 LLD<8.21E+00 LLD<8.21E+00 133.51
C0-56  LLD<1.05E+00 LLD<1.05E+00 846.76
C0-57  LLD<5.08E-01 LLD<5.08E-01 122.06
C0-58  LLD<1.01E+00 LLD<1.01E+00 810.75
C0-60 1.13E+02 +-3.45E+00 1.13E402 +-3.45E+00 1332.50 -0.26
1173.24 -0.29
CR-51  LLD<7.12E+00 LLD<7.12E+00 320.09
CS-134 9.95E+01 +-3.41E+00 9.95E+01 +-3.41E+00 795.84 -0.14
604.70 0.01
CS-136 LLD<1.02E+00 LLD<1.02E+00 818.51
€S-137 2.37E+02 +-4.96E+00 2.37E+02 +-4.96E+00 661.65 -0.02
CS-138 LLD<9.21E-01 LLD<9.21E-01 1435.86
EU-152 LLD<4.64E+00 LLD<4.64E+00 1408.01
EU-154 LLD<2.04E+00 LLD<2.04E+00 1274 .45
EU-155 LLD<1.91E+00 LLD<1.91E+00 105.31
FE-59  LLD<2.77E+00 LLD<2.77E+00 1099.25
HF-181 LLD<1.28E+00 LLD<1.28E+00 482.20
HG-203 LLD<8.34E-01 LLD<8.34E-01 279.20
I-131  LLD<1.03E+00 LLD<1.03E+00 364.48
I-132  LLD<1.62E+00 LLD<1.62E+00 667.69
[-133  LLD<1.07E+00 LLD<1.07E+00 529.69
I-134  LLD<1.60E+00 LLD<1.60E+00 847.03
I-135 LLD<2.71E+00 LLD<2.71E+00 1260.41
K-40 LLD<1.50E+01 LLD<1.50E+01 1460.75
KR-85  LLD<2.33E+02 LLD<2.33E+02 513.99
KR-85M LLD<7.34E-01 LLD<7.34E-01 151.17
KR-87  LLD<2.31E+00 LLD<2.31E+00 402.58
KR-89  LLD<3.16E+01 LLD<3.16E+01 220.90
LA-140 LLD<5.32E-01 LLD<5.32E-01 1596.20
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-24]
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
u-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
IR-95
IR-97

TOTAL

65

LLD<2.39E+00
LLD<1.10E+00
LLD<1.19E400
LLD<7.69E-01
LLD<6.70E-01
LLD<9.44E-01
LLD<9.36E-01
LLD<6.87E+00
LLD<3.20E+00
LLD<4,.99E+00
LLD<4.65E+00
LLD<1.92E+00
LLD<2.25E+02
LLD<2.63E+01
LLD<1.56E+00
LLD<2.38E+00
LLD<8.70E+04
LLD<3.87E+04
LLD<6.50E+04
LLD<7.05E+03
LLD<2.49E+05
LLD<1.61E+01
LLD<1.70E+01
LLD<6.44E+00
LLD<5.94E+00
LLD<9.54E+02
LLD<1.08E+00
LLD<1.93E+01
LLD<1.98E+00
LLD<7.68E+00
LLD<1.46E+00
LLD<1.11E+00
LLD<1.43E+00
LLD<1.02E+00
LLD<1.76E+00
LLD<7.62E-01
LLD<3.66E+00
LLD<5.48E-01
LLD«<5.71E-01
LLD<1.50E+02
LLD<7.26E-01
LLD<3.16E+01
LLD<1.23E+00
LLD<1.03E+00
LLD<3.01E+00
LLD<3.23E+00
LLD<2.56E+01
LLD<1.06E+00
LLD<6.46E+00
LLD<7.23E-01
LLD<5.54E400
LLD<6.10E-01
LLD<3.13E+02
LLD<1.33E+00
LLD<?2.56E+00
LLD<1.67E+00
LLD<9.65E-01

4.50E402 +-6.94E+00

LLD<2.39E+00 641.
LLD<1.10E+00 834,
LLD<1.19E+00 846.
LLD<7.69E-01 1274.
LLD<6.70E-01 1368.
LLD<9.44E-01 702.
LLD<9.36E-01 765.
LLD<6.87E+00 657.
LLD<3.20E+00 86.
LLD<4.99E+00 984.
LLD<4.65E+00 277.
LLD<1.92E+00 311.
LLD<2.25E+02 1001.
LLD<2.63E+01 465.
LLD<1.56E+00 239.
LLD<2.38E+00 351.
LLD<8.70E+04 804.
LLD<3.87E+04 799.
LLD<6.50E+04 804.
LLD<7.05E+03 129.
LLD<2.49E+05 148.
LLD<1.61E+01 240,
LLD<1.70E+01 186.
LLD<6.44E+00 1836.
LLD<5.94E+00 1031.
LLD<9.54E+02 549,
LLD<1.08E+00 497.
LLD<1.93E+01 621.
LLD<1.98E+00 602.
LLD<7.68E+00 176.
LLD<1.46E+00 1120.
LLD<1.11E+00 264.
LLD<1.43E+00 391.
LLD<1.02E+00 513.
LLD<1.76E+00 555.
LLD<7.62E-01 1383.
LLD<3.66E+00 1121.
LLD<5.48E-01 140.
LLD<5.71E-01 159.
LLD<1.50E+02 109.
LLD<7.26E-01 228.
LLD<3.16E+01 84.
LLD<1.23E+00 583.
LLD<1.03E+00 185.
LLD<3.01E+00 208.
LLD<3.23E+00 685.
LLD<2.56E+401 163.
LLD<1.06E+00 81.
LLD<6.46E+00 233.
LLD<7.23E-01 249.
LLD<5.54E+00 258.
LLD<6.10E-01 1836.
LLD<3.13E+02 1204.
LLD<1.33E+00 555.
LLD<2.56E+00 1115.
LLD<1.67E+00 756.
LLD<9.65E-01 743.

4.50E+02 +-6.94E+00



EBAR = ***** MEV/DISINTEGRATION
MAXTMUM PERMISSABLE ACTIVITY = 1.62E-09 UC/LI

TOTAL MEASURED ACTIVITY = 4.50E+02 (+-6.94E+00) UC/LI
% TECH. SPEC. = *hkkkk (4 wkik)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

CENTROID
CHANNEL

59.37
63.92
72.72
1126.37
1138.57
1603.65
2335.16
2729.78

PEAKS NOT USED IN ANALYSIS

STANDARD DEVIATION =

ENERGY NET AREA ERROR GAMMAS/SEC

KEV

1364

.27
.54
.94
.24
.34
A7
1167.
.93

53

PEAKS ELIMINATED

CENTROID
CHANNEL

1219.28
2920.93

66

ENERGY

KEV

609.
1460.

66
57

COUNTS %
607.  34.
4449, 8.
968. 22.
800. 11.
1445, 9.
596. 10.
111. 33,
141. 24,

SN0 NN O =

.98E+00
.93E401
.39E+01
.93E+01
.35E+01
.01E+01
.76E+00
.12E+01

—d WO~ OO

BY BACKGROUND SUBTRACTION

NET AREA ERROR GAMMAS/SEC

COUNTS %
149.  33.
625. 8.

2
9

5.86E+00
5.22E+01

0.14
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* GAMMA SPECTRUM ANALYSIS *
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CANBERRA SPECTRAN-F V2.06 SOFTWARE
222-S COUNTING ROOM 08-0CT-90 14:00:36

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2013
ANALYZED BY: EMB

SAMPLE DESCRIPTION: F980

GEOMETRY DESCRIPTION:

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLO0OO

COLLECT STARTED ON 13-FEB-90 AT 19:58:25
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3007. SECONDS
DEAD TIME: 0.23 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-0CT-88
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222-S COUNTING ROOM

PK CENTROID
CHANNEL

1C
2C

3
4
48
5C
6C
7
8
8B
9
10
108

1127.
1139.

1210.
1324.

1592.
1604.
.02
2665,

2347

2729.

2921

33
73

41
26

45
49

51
91

.97

PEAK

ENERGY  FWHM

KEV

563

569.

604.
661.
661.
795.
801.
1173.
1332.
1332.
1364.
1460.
1460.

.30

KEV
1.

1

1.
1

N bt e

N =

55

.55

ERROR QUOTATION AT 1.96 SIGMA

PEAK CONFIDENCE LEVEL AT 85.0%
C - MULTIPLET ANALYSIS CONVERGED NORMALLY

ANALYSTIS

BACKGND
COUNTS

594.
563.

545,
342.

348.
351.
257.

46.

16.
14.

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0012
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00

BACKGROUND LIVE TIME:

68

60000. SECONDS

NET AREA
COUNTS

452.
974.

6028.
9096.

36

4223.

379.
3733.
3426.

9

109.
170.

156.

08-0CT-90 14:00:36

ERROR
%

14.8
12.1

NN
— 00

13.9

[—
WwpapWw
-2l Ne]

37.4

NUCLIDES

CS-134,
EU-152
CS-134,
BI-207
CS-134
CS-137

CS-134
CS-134
C0-60
C0-60

CS-134
K-40



222-S COUNTING ROOM 08-0CT-90 14:00:36

SAMPLE: F980
DATA COLLECTED ON 13-FEB-90 AT 19:58:25
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<1.11E+400 LLD<1.11E+00 911.07
AG-108M LLD<2.99E-01 LLD<2.99E-01 433.94
AG-110M LLD<1.39E+00 LLD<1.39E+00 657.76
AM-241 LLD<1.37E+00 LLD<1.37E+00 59.54
AM-243 LLD<3.45E-01 LLD<3.45E-01 74.67
AR-41  LLD<1.98E-01 LLD<1.98E-01 1293.64
AU-198 LLD<2.62E-01 LLD<2.62E-01 411.80
BA-133 LLD<3.51E-01 LLD<3.51E-01 356.02
BA-139 LLD<7.16E-01 LLD<7.16E-01 165.85
BA-140 LLD<1.02E+00 LLD<1.02E+00 537.27
BA-141 LLD<7.20E-01 LLD<7.20E-01 190.23
BE-7 LLD<2.41E+00 LLD<2.41E+00 477.59
BI-207 LLD<2.66E-01 LLD<2.66E-01 569.70
BI-212 LLD<3.72E+00 LLD<3.72E+00 727.27
BI-214 LLD<2.04E+00 LLD<2.04E+00 609.32
CD-109 LLD<4.25E+00 LLD<4.25E+00 88.03
CE-139 LLD<1.62E-01 LLD<1.62E-01 165.85
CE-141 LLD<2.64E-01 LLD<2.64E-01 145.44
CEPR144 LLD<2.03E+00 LLD<2.03E+00 133.51
C0-56  LLD<2.57E-01 LLD<2.57E-01 846.76
C0-57  LLD<1.34E-01 LLD<1.34E-01 122.06
C0-58  LLD<2.62E-01 LLD<2.62E-01 810.75
C0-60 2.24E+01 +-8.16E-01 2.24E+0]1 +-8.16E-01 1332.50 -0.20
1173.24 -0.17
CR-51  LLD<1.94E+00 LLD<1.94E+00 320.09
CS-134 2.13E+01 +-8.70E-01 2.13E+01 +-8.70E-01 795.84 -0.03
604.70 0.13
C5-136 LLD<2.68E-01 LLD<2.68E-01 818.51
CS-137 3.91E+01 +-9.73E-01 3.91E401 +-9.73E-01 661.65 0.09
CS-138 LLD<1.27E-01 LLD<1.27E-01 1435.86
EU-152 LLD<7.43E-01 LLD<7.43E-01 1408.01
EU-154 LLD<5.40E-01 LLD<5.40E-01 1274 .45
EU-155 LLD<6.15E-01 LLD<6.15E-01 105.31
FE-59  LLD<5.89E-01 LLD<5.89E-01 1099.25
HF-181 LLD<3.07E-01 LLD<3.07E-01 482.20
HG-203 LLD<2.11E-01 LLD<2.11E-01 279.20
[-131  LLD<2.65E-01 LLD<2.65E-01 364.48
[-132  LLD<7.16E-01 LLD<7.16E-01 667.69
[-133  LLD<2.61E-01 LLD<2.61E-01 529.69
[-134  LLD<4.00E-01 LLD<4.00E-01 847.03
[-135 LLD<7.91t-01 LLD<7.91E-01 1260.41
K-40 LLD<2.12E+00 LLD<2.12E+00 1460.75
KR-85  LLD<5.91E+01 LLD<5.91E+01 513.99
KR-85M LLD<1.64E-01 LLD<1.64E-01 151.17
KR-87  LLD<5.95E-01 LLD<5.95E-01 402.58
KR-89  LLD<8.44E+00 LLD<8.44E+00 220.90
LA-140 LLD<1.25E-01 LLD<1.25E-01 1596.20
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
ZR-95
IR-97

TOTAL
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LLD<5.69E-01
LLD<2.35E-01
LLD<2.90E-01
LLD<1.92E-01
LLD<2.13E-01
LLD<2.07E-01
LLD<2.47E-01
LLD<1.57E+00
LLD<1.24E+00
LLD<1.09E+00
LLD<1.31E+00
LLD<4.94E-01
LLD<5.25E+01
LLD<6.47E+00
LLD<3.96E-01
LLD<5.57E-01
LLD<2.23E+04
LLD<1.02E+04
LLD<1.72E+04
LLD<2.01E+03
LLD<6.24E+04
LLD<4.09E+00
LLD<3.77E+00
LLD<8.49E-01
LLD<1.42E+00
LLD<2.25E+02
LLD<2.47E-01
LLD<4.77E+00
LLD<5.19E-01
LLD<2.05E+00
LLD<3.16E-01
LLD<3.10E-01
LLD<3.66E-01
LLD<2.59E-01
LLD<4.74E-01
LLD<9.63E-02
LLD<8.97E-01
LLD<1.37E-01
LLD<«1.53E-01
LLD<4.23E+01
LLD<1.82E-01
LLD<1.45E+01
LLD<3.20E-01
LLD<2.49E-01
LLD<7.18E-01
LLD<8.24E-01
LLD<6.77E+00
LLD<4.86E-01
LLD<1.60E+00
LLD<1.78E-01
LLD<1.41E+00
LLD<8.05E-02
LLD<7.12E+01
LLD<3.58E-01
LLD<6.63E-01
LLD<4.43E-01
LLD<2.57E-01

8.28E+01 +-1.54E+00

8.

.69E-01 641.
.35E-01 834.
.90E-01 846.
.92E-01 1274.
.13E-01 1368.
.07E-01 702.
.47E-01 765.
.57E+00 657.
.24E+00 86.
.09E+00 984.
.31E+00 277.
.94E-01 311.
.25E+01 1001.
.47E+00 465.
.96E-01 239.
.57E-01 351.
.23E+04 804.
.02E+04 799.
.72E+04 804.
.01E+03 129.
.24E+04 148.
.09E+00 240.
.77E400 186.
.49E-01 1836.
.42E+00 1031.
.25E+02 549,
.47E-01 497.
.77E+00 621.
.19E-01 602.
.05E+00 176.
.16E-01 1120.
.10E-01 264.
.66E-01 391.
.59E-01 513.
.74E-01 555.
.63E-02 1383.
.97E-01 1121.
.37E-01 140.
.53E-01 159.
.23E+01 109.
.82E-01 228.
.45E+01 84.
.20E-01 583.
.49E-01 185.
.18E-01 208.
.24E-01 685.
.77E400 163.
.86E-01 81.
.60E+00 233.
.78E-01 249,
.41E+00 258.
.05E-02 1836.
.12E+01 1204.
.58E-01 555.
.63E-01 1115.
.43E-01 756.
.57E-01 743.

28E+01 +-1.54E+00



STANDARD DEVIATION =

EBAR = ***x* MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.47E-09 UC/LI

TOTAL MEASURED ACTIVITY = 8.28E+01 (+-1.54E+00) UC/LI
% TECH. SPEC, = *hdkkx (4 ki)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1127.33  563.30 452. 14.8 2.66E+01
1139.73  569.49 974. 12.1 5.80E+01
1604.49 801.84 379. 14.7 3.03E+01
2729.91 1364.50 109. 22.5 1.35E+01

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

|

2921.97 1460.53 170. 16.8 2.23E+01
|
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Single Shell Tank

Calibration Record

ANALYTE Mixed Isotope Standards

ProcEDURE LQ-508-003 Revision: A-0
InstruMent:  GEA Detector #2 Property Numser: 401934
Tecunorogist: J. L. Anderson PavrotL Numser: 61413
Date: October 21, 1988

CaLisration Stanparo I10: 56B40 Dl

AnaLYTE CONCENTRATION: N/A

Tyre oF CAL1BRATION: Gamma Energy Analysis (Efficiency)

72
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DETECTOR: 2

GEOMETRY CODE: 42

GEOMETRY OECSRIPTION: 22 ML Llauip, POS 2
CALIBRATION DATE: 21-0ct-88
ANALYST(S): J. L. ANDERSON/M. R. DOMELL
STANDARD 10: 56840 D1

ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)

59.536 3.417000€-03
88.032 1.090000€-02
122.0614 1.408000€-02
165.853 1.516000€-02
279.1967 9.929000€-03
391.668 7.578000E-03
513.99 5.875000€-03
661.65 4 .927000€-03
898.021 3.727000e-03
1173.237 3.0685000£-03
1332.501 2.683000€-03
1836.129 2.102000€-03

EQUATION 0-122 KEV
LOG(EFF) = -6.654070E+01
+ 2.5837B0E+01 *LOG(ENERGY)
+  ~2.677550E+00 *LOG(ENERGY) "2

EQUATION 122-1836 KEV
LOG(EFF) = «1.050740E+02

+ 6.4289506+01 *LOG(ENERGY)
+  +1,503170£+01 *LOG(ENERGY) "2
+ 1.533670c+00 *LOG(ENERGY) "3
+  -5.838530E-02 *LOG(ENERGY) “4
GEA CALIBRATION RECORD PROCEDURE LQ-508-003
DETECTOR: 2
GEOMETRY CODE: 43
GEOMETRY DECSRIPTION: 22 ML LlaulD, POS 3
CALIBRATION DATE: 28-Sep-88
ANALYST(S): J. L. ANDERSON/M. R. DOWELL
STANDARD 1D: 56840 D1
ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)

59.536 1.476000€-03
88.032 4.721000e-03
122.0614 6.589000E-03
165.853 6.613000€-03
279.1967 4,692000€-03
391.668 3.542000€-03
513.99 2.810000€-03
661.65 2.327000€-03
898.021 1.790000€-03
1173.237 1.437000€-03
1332.501 1.277000e-03
1836.129 9.824000e-04
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EQUATION 0-165 KEV

EQUATION 165-1836 XEV

LOG(EFF) =
+
+

LOG(EFF) =

+ ¢+ + 4

-5.826830E+01
2.165450E+01 *LOG(ENERGY)
-2.198930E+00 *LOG(ENERGY) "2

-2.233890E+01

1.174520E+401 *LOG(ENERGY)
=2.739550E+00 *LOG(ENERGY) 2
2.655450E-01 *LOG(ENERGY) "3
=9.668420E-03 *LOG(ENERGY) "4



Single Shell Tank

Calibration Record

AnaLyTe: 0 Mixed Isotope Standards

PRoCEDURE ; LQ-508-003 Revision: B-1
Instrument:  GEA Detector #3 ProperTy Numger: 401934
Tecwnorogist: J. L. Anderson Pavrort Numser: 61413
Date: July 2, 1989

CaLiraTion Stanoaro ID: 56B40 D1

AnaLyTe CONCENTRATION: N/A
Tyre of CALIBRATION: Gamma Energy Analysis (Efficiency)
51-103 Rov, (Draft] 974730  Intenm
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DETECTOR:
GEOMETRY CODE:

3
41

GEOMETRY DECSRIPTION: 22 ML LloulD, POS 1
CALIBRATION DATE: 2-Jul-89
ANALYST(S): J. L. ANDERSON/M. R. DOWELL
STANDARD 1D: 56840 D1
ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)
59.536 2.833765€-02
88.032 2.881764E-02
122.0614 2.756557E~02
165.053 2.270614E-02
279.1967
391.668 1.285730€-02
513.99
661.65 7.841011£-03
898.021% 5.779292€-03
1173.237 4. TT3005£-03
1332.501 4.278530E-03
1836.129 3.371238€-03

EQUATION 0-165 KEV
LOG(EFF) = -1.113845E+01
* 3.4B4260E+00 *LOG(ENERGY)
e =3.990659E€-01 *"LOG(ENERGY)"2

EQUATION 165-1836 KEV
LOG(EFF) = +2.052334E+01
+ 9.121738E+00 *LOG(ERERGY)
«  =1.553578E+00 *LOG(ENERGY) "2
. B.010036E-02 *LOG(ENERGY) "3

GEA CALIBRATION RECORD PROCEDURE L0-508-003

DETECTOR: 3

GEOMETRY CODE: 42

GEOMETRY DECSRIPTION: 22 ML L10U1D, POS 2
CALIBRATION DATE: 2-Jul-89
ANALYST(S): J. L. ANDERSON/M, R. DOWELL

STANDARD 1D: 56840 DY

ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)
59.536 7.455306€-03
68.032 7.46274B€-03

122.0614 7.570302E-03
165.853 6.965814€-03

279.1967

391.668 3.596591€-03
513.99
661.65 2.318396€E-03
89s.0 1.026191€-03

173,237 1.461179E-03

1332.501 1.321243€-03

1836.129 1.011332€-03



EQUATION 0-165 KEV
LOG(EFF) = ~6.838B496E+00
* 8.819509€-01 *LOG(ENERGY)
+  <9.970528E-02 *LOG(ENERGY)“2

EQUATION 165-1836 KEV
LOG(EFF) = 3.082260€£-01
+  =1,410839E+00 *LOG(ENERGY)
- 1.042098E-01 *LOG(ENERGY) 2
+  +5.874725€-03 *LOG(ENERGY)"3

GEA CALIBRATION RECORD PROCEDURE 1Q-508-003
DETECTOR: 3

GEOMETRY COOE: 43

GEOMETRY DECSRIPTION: 22 ML LiouID, POS 3
CALIBRATION DATE: 2-Jul-89
ANALYST(S): J. L. ANDERSON/M, R. DOMWELL
STANDARD 1D: 56840 D1

ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)

59.536 2.020462E-03

88.032 1.924344E-03
122.0614 2.027231€-03
165.0853 1.712371€-03
279.1967

391.668 1.056509€E-03

513.99

661.65 7.115743E-04
8948.021 5 .24L3928E-04
1173.237 4.551585E-04
1332.501 4.223636E-04
1836.129 3.139091€-04

EQUATION 0-165 KEV
LOG(EFF) = -5.300788E+00
+  =3.550643C-01 *LOG(ENERGY)
* 3.272635E-02 *LOG(ENERGY) 2

EQUATION 165-1836 XEV

LOG(EFF) = -0,815549€+00
2.402920E+00 *LOG(ENERGY)
-4.428877€-01 *LOG(ENERGY) "2
. 2.059131€-02 *LOG(ENERGY) "3

4+ <
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Analytical Batch

Las Secment SeriaL #: F0971

INSTRUMENT WA77344

Procepure /Rev{ LA-925-106/A-1

Tecunorogist | M. Franz

Date Feb. 14, 1990

TEMPERATURE N/A

Starting Tive| 1230

Enoing TiMe 1520

Customer ID: 000007

Uranium Analysis

Fusion Dissolution

CreMIST S. A. Catlow

Description Las_ID DescripTioN Las_ID
1 Initial LMCS Check Std. F0975 12
2 Reagent Blank FO978 13
3 Sample Composite 7 F0977 14
4 Duplicate Sample Composite 7 F0978 15
5 Spike Composite 7 FO979 16
6 Final LMCS Check Std. F0980 17
7 18
8 19
9 20
10 21
1 22

Privary Book # Secono Boox # Tuiro Br# FinaL Vou.

Stanparo  Type & Avtavor Vou, & Acrauor Vou. & Acar.VoL.| of Svo.
LMCS Check Std. 58838/1.0 ul 5.7 ml
Spike 588B38/1.0 ul F0977/0.25 ul 5.725 ml

SS5T-102 Rev. H 9/27/90 Interim
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Analytical Batch

LaB SecMent SeriaL #: F0971

Customer ID: 000007

INSTRUMENT WB39939 ICP
Proceoure /Rev] LA-505-151/A-0 Fusion Digestion
Tecunorosist | J. A. White
Dare April 20, 1990
TEMPERATURE N/A
Starting_ Time| 0800
Enoing TiMe 1410
Cuemist S. A. Jones
Descriprion Las 1D DescripTion Las _ID
1 LMCS Check Std. NA 12
2 Reagent Blank F0976 13
3 Sample Composite 7 FO977 14
4 Duplicate Sample Composite 7 Fo978 15
5 Spike Composite 7 F0979 16
6 LMCS Check Std. NA 17
7 18
8 19
9 20
10 21
1" 22
Stanparo TypE Primary Boox # Secono Book # Tuiro Book # FrnaL Vor.
& Aciauor Vou. & Avrouor Vo, & Avtauor VoL, of Stp.
LMCS Check Std. 78C11J/1.0 mL 82B38F/1.0 mL 77CH1I/1.0 mL 1.0mL
Spike 78C11J/1.0 mL F0977/0.5 mlL 11.5mL

SST-102 Rev. | 10/2/90 Interim
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DATA SUMMARY
Sample units are Wet Weight

Core 7 Composite
Fusion Dissolution

Tank: 241-U-110
Customer ID: Core Composite 7 ICP Results
Sample Duplicate
Radiological Analysis
Aluminum 52011 ug/g 61606 ug/g
Sample Duplicate Antimony LT LT
Sample Barium 27 ug/yg 22 ug/g
Beryllium LT LT
Bismuth 6055 ug/g 6686 ug/g
Fusion 3.02 g/L 3.57 g/L Boron 50 ug/g LY
Cadmium LT LT
Total Alpha 1.64E-01 wuci/g 2.11E-01 uci/g Calcium 758 ug/g 1690 ug/g
Total Beta 6.13E+02 uci/g 6.39E+02 uci/g Cerium 669 ug/g 480 ug/g
Chromium 120 ug/g 138 ug/g
GEA Cs-137 1.81E+01 uci/g 1.74E+01 uci/L Copper 112 ug/g 143 ug/g
Europium 12 ug/g 8 ug/g
Uranium 3.91E+03 ug/g 4.26E+03 ug/g Iron 3859 ug/g 4396 ug/g
Lanthanum LY LT
Plutonium 1.826-01 uci/g 2.086-01 wuci/g Lead 93 ug/g 323 ug/g
Lithium LT LT
Americium 241 6.16E-02 wuci/g 6.83E-02 uci/g Magnesium 303 ug/g 806 ug/g
Manganese 708 ug/g 799 ug/g
Neptunium <3.58E-0%1 uci/g <3.03E-01 uci/g Mercury LT LT
Molybdenum 32 ug/yg 29 ug/g
Technetium 99 <6.22E-03 uci/g <5.24E-03 uci/g Neodymium LY LT
Nickel 2356 ug/g 2207 ug/g
lodine 129 <1.,07€-02 uci/g <9.47E-03 uci/g Samar ium 726 ug/9 530 ug/g
Selenium 364 ug/g 365 ug/g
Strontium 90 2.91E+02 uci/g 2.46E+02 uci/g Silicon 3364 ug/g 3988 ug/g
Silver LT LT
Sodium 33649 ug/g 37361 ug/g
Strontium 135 ug/g 182 ug/g
Sul fur 159 ug/g 164 ug/g
Tantalum 102 ug/g LY
Thatlium 5577 ug/g 6924 ug/g
LT: Less Than Thorium 1516 ug/g 3422 ug/g
NC: Not Calibrated Tin 49 ug/g 55 ug/g
NOT CALC: Not Calculated Titanium 28 ug/g 25 ug/g
# Instrument Standards Outside Control Limits Vanadium 56 ug/g LT
Zinc 55 ug/g 72 ug/g
Zirconium 113 ug/g 78 ug/g

13



79.1

ICcp Results Raw Data Summary
Date Analyzed: April 20,1990 Reagent Blank F0976
Procedure: LA-505-151/A-0 Core 7 Composite FO977
Analyst: J. A, White Duplicate of Core 7 Composite FO978
Digestion Acid Digestion Spike of Core 7 Composite FO979
Procedure: LA-505-159/A-0
Instrument Acid Wet Wet
Starting Digest. Reagent Weight Weight LMCS Closing
LMCS LMCS BLANK Sample Sample Spike ACID LMCS
Standard Standard Duplicate Recovery Digestion Standard
% % ppm ug/g ug/g % * %
Aluminum 103.23%  NOT RUN -0.78 LT 52011 61606 101.37%
Antimony 100.45% -2.24 LT 160 LT 223 LT 85.43% 99.82%
Arsenic 116.51% # 0.10 LT 100 82 1146.04%
Barium 97.11% -0.03 LT 27 22 92.43% 96.95%
Beryllium 97.96% -0.01LT 1LT7 oLT 98.10%
Bismuth 106.18% -0.62 LY 6055 6686 107.82%
Boron 98.16% 0.07 LT 50 16 LT 92.28% 98.20%
Cadmium 100.20% -0.05 LT 8LT 6 LT 95.05% 99.97%
Calcium 99.66% 1.65 758 1690 97.02% 99.49%
Cerium 91.19% -1.75 L7 669 480 41.86% 92.81%
Chromium 92.49% -0.10 LT 120 138 87.23% 91.85%
Cobalt 82.57% # -1.10 LT -47 LT =56 LT 73.05% 90.18%
Copper 99.05% -0.20 LT 112 143 92.64% 98.94%
Europium 98.44% -0.02 LT 12 8 99.95%
Iron 99.15% 0.10 LT 3859 4396 98.09% 99.27%
Lanthanum 93.83% -0.31L7 3517 L4 LT 95.34%
Lead 105.10% “1.47 LT 93 323 106.36%
Lithium 95.70% -1.50 LT -122 LT =123 L7 83.23% 95.69%
Magnesium 100.11% 1.19 303 806 105.33% 100.45%
Manganese 99.23% 0.03 LT 708 799 95.58% 98.78%
Mercury 107.34% 0.01 LT 10LT 1MLT 105.06%
Molybdenum 101.02% -0.02 LT 32 29 98.62%
Neodymium 92.52% -1.14 LT 545 LT 630 LT 68.62% 90.79%
Nickel 99.44% 18.11 2356 2207 95.17% 99.49%
Phosphorous 110.15% # -0.13 LY 7891 9207 112.79%
Potassium 99.70% NA 0 0 0.00% 101.87%
Samarium 100.68% -1.93 L7 726 530 102.43%
Selenium 107.43% -0.63 LY 364 365 105.43%
Silicon 92.44% 1.09 3364 3988 90.62%
Silver 105.03% -0.14 LT 42 LT 29 LT 106.65%
Sodium 96.81% 10.66 33649 37361 94 .32% 96.99%
Strontium 98.22% -0.01LT 135 182 94 .60% 98.34%
Sul fur 106.14% 0.03 LT 159 144 105.95%
Tantalum 100.56% -0.31LT7 102 74 LT 98.56%
Thatlium 107.92% -0.09 LT 5577 6924 107.06%
Thorium 105.08% -2.62 LT 1516 3422 106.97%
Tin 97.87% 0.07 LT 49 55 93.82% 98.31%
Titanium 103.51% -0.08 LT 28 25 101.17%
Tungsten 86.82% # -0.40 LT 131 145 84.18%
Uranium 109.57% -14.40 LT 5496 4526 111.52%
Vanadium 99.71% 0.05 LT 56 33LT 98.46%
2inc 98.83% 0.09 55 72 94 .447% 98.97%
Zirconium 101.83% -0.20 LT 113 78 99.75%
LT: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated

# Instrument Standards Outside Control Limits



Aluminum
Ant imony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
lron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Mo lybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sul fur
Tantalum
Thatlium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor
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ICP  Results

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

§ST-1

10.05

9.7

9.82
10.02
9.97
9.12
9.25
8.26
9.91

9.92

9.57
10.01
9.92

24,20
9.82

48.94

9.88

1.00

April 20,1990
LA-505-151/A-0

J. A. White
Acid Digestion
LA-505-159/A-0

Raw Data Report

Reagent Blank
Core 7 Composite

Duplicate of Core 7 Composite
Spike of Core 7 Composite

LMCS Standard

Starting
Instrument
Standard
ppm
SST-2 SST-3
51.62
58.26
9.80
53.19
9.84
47.01
52.66
26.84
50.51
55.07
10.07
53.72
46.22
10.50
53.07
50.28
53.96
52.64
51.76
21.70
54.90
9.97
50.91
1.00 1.00

Recovery

%

103.23%
100.45%
116.51% #
97.11%
97.96%
106.18%
98.16%
100.20%
99.66%
91.19%
92.49%
82.57% #
99.05%
98.44%
99.15%
93.83%
105.10%
95.70%
100.11%
99.23%
107.34%
101.02%
92.52%
99.44%
110.15% #
99.70%
100.68%
107.43%
92.446%
105.03%
96.81%
98.22%
106.14%
100.56%
107.92%
105.08%
97.87%
103.51%
86.82% #
109.57%
99.71%
98.83%
101.83%

LMCS
Acid
Digestion
Standard

pPpm

NOT RUN

10.00

Acid
Digestion
Standard
Recovery
%

FO976
F0977
F0978
FO979

Re

agent
Blank

-0.78 LT
-2.24 LT
0.10 LT
-0.03 LY
<0.01LT
-0.62 LY
0.07 LT
-0.05 LT
1.65
“1.75 L7
-0.10 LT
-1.10 LT
-0.20 LT
-0.02 LT
0.10LT
-0.31L7
14707
-1.50 LT
1.19
0.03LT
0.01 LY
-0.02 LT
-1.14 LT
18.1
-0.13 L7
NA
-1.9317
-0.63 LT
1.09
-0.14 LT
10.66
-0.0%1 LY
0.03 LT
-0.31 LT
-0.09 LT
-2.62 LT
0.07 L7
-0.08 LT
-0.40 LT
14.40 LT
0.05 LT
0.09
-0.20 LT

21.00

Page 1 of &4

Weight
Volume
Sample

Dilution

Three
ppm

1.00



Aluminum
Antimony
Arsenic
Barium
Beryliium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Mol ybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sul fur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor
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ICP Res

0.4778 g
50.00 mL
Sample

Dilution
Two

ppm

497.02
2.45
2.07

Foo
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75.41
NA
27.33
8.46
32.15
1.50
321.55
1.29
3.58
2.65
53.30
14.49
1.41
0.84
3.48
163.26
2.10
0.83
3.30

101.00

ults

Sample

Dilution
One

ppm

492.75
1.53 LT
0.96
0.25
0.01LY

57.86
0.48
0.07 LT
6.93
6.40
1.15

-0.45 LT
1.08
0.12

36.34
0.33 L7
0.88
17y
1.24
6.64
0.09 LY
0.31
5.21L7

21.84

76.33

NA
6.94
3.48

26.24
0.40 LT

297.07
1.07
1.52
0.98

11.63
4.52
0.47
0.27
1.25

52.52
0.54
0.53
1.08

21.00

Weight
Volume
Sample
Duplicate
Ditution
Three

ppm

1.00

0.5018 g

50.00 mL
Sample

Duplicate D
Dilution
Two

Ppm

618.28
10.76
4.21
1.40
0.10
82.55
0.71
0.47
16.96
46.33
2.81
-0.95
3.17
0.87
44,11
3.20
8.51
-4.94
8.09
8.02
0.47
1.43
41.61
22.15
92.40
NA
53.88
16.04
40.02
3.00
374.95
1.83
5.91
7.61
69.49
34.34
3.09
1.71
6.04
319.04
3.18
.1
5.68

101.00

Raw Data Report

Sample
uplicate
Dilution

One
ppm

594.70
2.24 LT
0.82
0.22
0.01 LT

67.10
0.16 LT
0.06 LT

16.19
4.82
1.39

-0.56 LT
1.464
0.08

42.30
0.44 LT
3.24

-1.26 LT
1.82
7.75
0.1ty
0.29
6.33 LT

20.13

76.06

NA
5.32
3.66

30.46
0.29 LT

326.12
1.32
1.46
0.75 LT
8.28
3.68
0.55
0.25
1.45

45,42
0.33 L7
0.72
0.78

21.00

Weight
Volume
Spike of
Sample
Dilution
Three

Ppm

1.00

0.5143 g

50.00 mL
Spike of
Sample
Ditution
Two

pPpm

490.29
85.43
-0.48
93.12
-0.08
51.24
93.19
95.05

103.75
63.68
88.59
73.05
94.21
-0.20

132.35
-2.49

-15.58
83.23

108.02

101.86

0.94
-0.14
68.62

116.09

66.28
NA

-27.62
23.36
23.85
-1.85

534.53
95.80

3.15
-2.88
-2.92

-18.58

470.40
-0.88
-0.12

-130.10
0.05
95.21
-2.03

111.00

Spike of
Sample
Dilution
One

ppm

494,80
22.05
0.78
19.83
0.01LT
56.74
19.73
20.35
26.81
23.02
19.72
17.14
20.95
0.13
56.55
0.27 LT
-0.16 LT
17.93
22.73
26.66
0.34
0.30
21.91
41.90
79.70
NA
4.69 LT
9.48
26.00
0.27 LT
341.24
21.01
2.26
0.51 LT
11.65
4.22
100.71
0.19
1.72
45.28
0.40 LT
20.61
0.89

23.00

Page 2 of 4

Spike
Recovery

85.43%

92.437%

92.28%
95.05%
97.02%
41.86%
87.23%
73.05%
92.64%

98.09%

83.23%
105.33%
95.58%

68.62%
95.17%

0.00%

94.32%
94.60%

93.82%

94 .44%




Aluminum
Antimony
Arsenic
Barium
Beryllium
8ismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sul fur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor

82

ICP  Results

Standard Acid
LMCS Digestion

Acid Standard
Digestion Recovery

ppm %
SST-1

NOT RUN
9.98

9.70

9.82
10.00
9.95
9.28
9.19
9.02
9.89

9.93

9.57
10.05
9.88

24.25
9.83

49.16

9.90

1.00

SST-2

54.02

10.00

47.77
53.29

10.26

10.67

53.59

55.87

1.00

Ending
LMCS
Standard

S§T-3
50.69
57.02

9.81

26.27
49.31

56.40

52.72
45.31

52.98
49.28
53.53

50.58
21.04
9.85

49.87

Standard
Recovery

%

101.37%
99.82%
114.04%
96.95%
98.10%
107.82%
98.20%
99.97%
99.49%
92.81%
91.85%
90.18%
98.94%
99.95%
99.27%
95.34%
106.36%
95.69%
100.45%
98.78%
105.06%
98.62%
90.79%
99.49%
112.79%
101.87%
102.43%
105.43%
90.62%
106.65%
96.99%
98.34%
105.95%
98.56%
107.06%
106.97%
98.31%
101.17%
84.18%
111.52%
98.46%
98.97%
99.75%

Raw Data Report

#

Spike
Standard
LMCS

ppm
added

10.00

10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00

10.00
10.00
10.00

10.00
10.00

25.00

25.00
10.00

50.00

10.00

Page 3 of 4

Spike
Standard
1D

Book

#

78C114

SST-1

10.00

10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00

10.00
10.00
10.00

10.00
10.00

25.00

25.00
10.00

50.00

10.00



Aluminum
Ant imony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sul fur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Ditution
Factor

83

ICP

Results
LMCS
Standards
Values
ppm
SST-2 SST-3
50.00
50.00
10.00
50.10
10.00
50.10
50.10
25.00
50.00
50.00
10.00
50.00
50.00
10.00
50.00
50.00
50.00
50.10
50.00
25.00
50.10
10.00
50.00

LMCS
Standard
1Ds

Book

#

78C11J
828B32F
77C111

ACID
DIGESTION
LMCS
STANDARD
VALUES

ppm
in
Sample

100.00

100.00

100.00
100.00
100.00
100.00
100.00
100.90
100.00
100.00

100.00
100.00
100.00
100.00
100.00
100.00

99.80
100.00
100.00
100.00
100.00
100.00

100.00
100.00

99.50

100.00
100.10

100.00
99.80

10.00

Raw Data Report

ACID
DIGEST.
LMCS

1Ds
Book
#

Page 4 of &4



ICP cCalibration Report

Procedure: LA-505-151 Revision: A-0
Instrument: WB39939

Technologist: J. A. White

Date: April 20, 1990 Time: 08:08

Calibration Standards for ICP Program "SST"

Element Standard Element Standard
Aluminum SST-3 Antimony SST-4
Arsenic SST-4 Barium SST-2
Beryllium SST-2 Bismuth SST-4
Boron SST-3 Cadmium SST-2
Calcium SST-2 Cerium SST-5
Chromium SST-2 Cobalt SST-2
Copper SST-2 Europium SST=-5
Iron SST-2 Lanthanum SST-5
Lead SST-4 Lithium SST-1
Magnesium SST-2 Manganese SST-2
Mercury SST-3 Molybdenum SST-3
Neodymium SST-5 Nickel SST-2
Phosphorous SST-3 Potassium SST-1
Samarium SST-5 Selenium SST-4
Silicon SST-3 Silver SST-2
Sodium SSsT-1 Strontium SST-2
Sulfur SST-3 Tantalum sSST-3
Thallium SST-4 Thorium SST-4
Tin SST-4 Titanium SST-3
Tungsten SST-3 Uranium SST-4
Vanadium SST-2 Zinc SST-2
Zirconium SST-3

ICP Standard Formulations

SST-0:
Calibration blank, 1 M ultrex HNO3.




85

SST-1:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Li LiCO; 10,000 ppm in 5% HNO; Lot# 14394A

K KNO, 10 000 ppm in 5% HNO, Lot# 14379A

Na NaCO 10 000 ppm in 5% HNO Lot# 14400A
200 mL of standard made by comblnlng 25 mL HC1/HNO; mixed acid, 1
mL each single element standards, and water.

SST-2:
Stock solutions from VHG 1labs, Inc., 180 2Zachary Rd. #5,
Manchester, NH 03103. Mixed element standards as follows:

SM-10 Li, Na, K, Rb, Cs, Be, Mg, Ca, Sr, & Ba 100 ppm
Lot# 0-119A
SM-20 vV, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ag, & Cd 100 ppm

Lot# 0-119B
50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO3.

SST-3:
Stock solutions from AESAR/John Mathey Inc. Seabrook, NH 03874.
Individual element solutions as follows:

Al Al 10,000 ppm in 10% HCl Lot# 9-053A

B H;BO4 10 000 ppm in 1% NH,OH Lot# 9-335A

Hg Hg 10 000 ppm in 5% HNO Lot# 8-656S

Mo Mo 10,000 ppm in 5% HCi Lot# 9-159T

P P 10,000 ppm in 5% HNO3 Lot# 9-160A

Si Si 1000 ppm in KOH Lot# 086DM Spex Industries, Edison, NJ
S (NH,),S0, in H,0 Lot# 9-231M

Ta TaCiS 10 000 ppm in 5% HCl/tr HF Lot# 9-335M

Ti Ti 10, OOO ppm in 5% HF Lot# 9-079EE

W W 10, 000 ppm in 5% HF/tr HNO; Lot# 8-685L

Zr ZrClzo 10,100 ppm in 5% HC1 Lot# 9-078G
50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO33.

SST-4:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:
SM-50 Ga, In, T1l, Ge, Sn, Pb, As, Sb, Bi, Se, Te, Th, & U 100
ppm Lot# 0-119D
Solution is used directly for calibration.

SST-5:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:
SM-60 5c, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm,
Yb, & Lu 100 ppm Lot# 7-165F
50 mL of SM-60 is added to a 250 mL volumetric flask and diluted to
volume with 1 M HNO,.
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ICP Calibration

April 20, 1990

20-Apr-90
Condition

VACUUNM
SPTEMP
HAINS
-1000V
CTIEMP
49V
+12V
-13V
+34V
-100V
-5UsQ
- Ivsa
-L5ve0

LS R [N O 1}

“n

4 % 8 1 B

Pnzitins Cali

LT
ool e Slntny
(ETTR 8,000
Current a2ta
IHTTR L. G00

oaME P&

08:08:44

Value

18.52
38.80
233.2
-1005
24.90
3160
12.16
-12.2"
23.19
~100
%5.160
29.16

-15.2

keztron in
Ph

roompe w e
00 GHT O
.
H

08 SB7. 454

HMA WOw L &7

Nin

7.000
37.00
220.0
-1010
19.00
4.750
11.70
-12.3
22.50
-101

4.750
14.70
-15.3

Freqress
ALPHA KETA

EANAY S5LIT

1L.Gnits vediteal

1.60007 -0.59580

St

T AU AR -

~

Max

40.00
39.00
247.0
-990

35.00
3.250
12.30
~11.7
26.50
-99.0
5.290
15.30
-24.,7

NN NNNNNANNNNNN

ALFHA LE
Lapans:i L

LoQie28 ~0.0067

1.04009 -0.0666
ORI LE00

ALEHA  RETA
LAYRDAD Lasgia

0.CONO0 0 GCHCD

QL LTOOT 0.00000
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ICP

Calibration

April 20, 1990

Sample rame 1 §8I0
Frogramme T SST
NAME MU INT kST
AL 2.00 1.18
£3 0.38 0.79
As 1.09 0.49
RA 3.95% 1.25
RE 0.71 0.85
Bl 3.83 1.08
R 4,81 1.39
cn 2.31 0.87
ca 0.51 0.49
CE 9.34 1.43
CR 1.33 1.77
€0 0.26 0.79
Cu 2.96 1.221
EU 4.14 1.42
FE 1.64 1.65
LA n.36 0.98
¥R 0.27 . 0021
Lt 4.56 1.90
Mo 0.46 0.89
NN Q.77 0.91
HI3 3.89 1.33
N2 1.68 1.48
N S.49 1.66
LI 3,40 1.52
I3 .2y 1.32
¥ 3% 1,40
SH 1.3%
S 14403
18 1.44
oA 1al7?
SR 1.07
k] 0.71 0.99
TA 3.73 1.592
TH 4.31 1.36
TH 1.07 1.07
SN 1.24 1.99
T1 3.35 1.09
W 1.35 2.00
U 5.18 1.34
Vi 4.30 1.11
IN 2.39 1.66
ZR 4.68 1.04
Sample riame t S5T1
FProgramnme t 8ST

NAME MV INT RSD
L1 427.08 0.08
K 13.54 0.23
NA 60.97 0.20
Sample nanme ! 8512
Progranme I 8ST

20~-4Apr~-90

20-Apc-90

$0-Apr-90

10:53:32

10:58:03

11:100:02
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ICP Calibration

April 20, 1990

Sample nane T 8812
Programnme : BST

NAME MU INT RSD
Ké 283.43 0.36
BE 483,09 0.38
cn 315.70 0.13
cA 397.23 0.42
CR 69.24 0.92
ca 5.35 2.65
cu 96.22 0.31
34 122.89 0.06
M3 417.01 0.18
HHN 269.24 0.44
NI 156,22 0,21
A3 447 .43 0.20
SR S02.07 0.28
Vi 167,58 0.77
ZN 610.77 0.15
Sample riame : S5T3
Programme . 887

NAME MV INT RET
AL 20.85 0.23
T 6GA2.56 0.0G
HG 743.64 0.24
L}e! 287.95 0.40
P G2.8% 1.%55
ST 70 .45 .43
5 36.3 1.30
TA 12C.31 Ga.44
TY 427.8 0.1
] 3.24 G.20
ZR 150.47 V.13
Sample rname : 5874
T'rogramme : SS5T

NAKE MY INT RSO
Sk 7 .26 0.57
as 123.39 0.91
B1 103.37 0.408
Ph 5.02 0.44
SE 51.49 0.76
TL 43,60 0.55
TH 13.62 0,33
SN 237.74 0.49
u 12.37 0.31
Sample rname : 8S1T%
Proarasmme 851

NANKE MV INT KSD

20-4Apr-90

20-Apr-90

20-Apr-90

20-Apr-90

11:00:02

11:02:45

11:04:50

11:07:30




ICP Calibration

April 20, 1990

FProqramme mame : §5T

Sample name t 8BTH

Pragraxme ! 88T 20-Apr-90 11:07:30
NAME MV INT RSD

CE 15.71 0.39

EU 431.60 1.00

LA .41 0.81

ND 16.86 0.83

SH 13.70 0.44

Charnel name : AL Polynomial type : CC

Cuirve Min Int Max TInt Curve Coefficients f
co (991 c2 c3
CRV1 1.9016 21.896 -0.530909E401 0,263233E+01 ;
!
Name Number Int. Conc True Cale Conco X Error Curve !
(x> Y) (r) Conc Error
)
H8T10 0 2.0017 0.0000 0.0000 -0.000 =0.000 CRV) !
5613 v 20.853 50.000 3S0.000 50.000 0.00600 0.0000 CRVIL i
Pragramme nams I 5S7T Crhannel rimme @ SH1 Polynanial iype ¢ CC
Curve Min Int Max Int Curve Coefficients
Lo rl [ c3
CkV1 0.3591 7.6272 -0.548%40E+01 0,145222E+02 i
Name Number Int, Conc True Cale Conc % Error Curve !
(& @] Y) [ @] Conc Error t
1
8810 0 0.3780 0.0000 0,0000 -~0.000 =-0.000 CRVU} i
56T4 (o} 7.2640 100.00 100.00 100.00 0.0000 0.0000 CRVI
Proaramme name @ 58T Channel name @ AS Polynomial type : CC
Curve Min Int Max Int Curve Coefficients
co Cl c2 c3 1
|
CRV1 1.0365 129.56 -0,.892054E+400 O0.817G64BE+C0 (
Name Nunmber Int. Conc True Cale Conc X Error Curve
{X) (Y) Y) Conc Error
SGT0 0 1.0910 0.0C00 0.0000 0.0000 0.0000 CRV1 I
SCTA 0 19220 1A _ON__1NG 0N 100 00 A ONAN O O6NON DY

89
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ICP

Calibration

April 20, 1990

Progranme name : SST

Curve Min Int Max Int
CRvl 3.7532 297.62
Name Number Int.
(X
38T0 0 3.9497
6§ST2 0 2B83.45

Programme name : SST

Curve Min Int Max Int

CkV1 0.6726 S07.24
Namea Number Int.
(X2
8810 o} 0.7080
8512 0 483.09

Frogramme name [ SST

Curve Min Int Max Int

CRV1 3.6333 108.54
Name Number Int.
(X)
810 0 3.8267
$8T4 Q 103,37

Fragramme nzme & SST

Curve Min Int Max Int
CKV1 4.35679 675,74
Name Number Int.

Charnel name @ KA Polyromial type

Curve Coaefficients
co cl c2

~0.282624E4C0 0.715%565E~-01

Conc True Cale Conc X Error
(Y) (Y1) Cone Error

0.0000 0,0000 0.0000 0.0000

20.000 20,000 20.000 -0.000 ~-0.000

Channel mname ® RE] Folynowmisl type

Curve Coefficients

co C1 c2
-0.293%546E~01 0.414613E-01
Conc True Calc Canc X Error
() ) Conce Error
0.0C00  0.0¢D000 0.Q009 0.0000
20.00C0 20.000 20.000 6G.0000 Q.000N0

Channel name : kI Polyrigmial type

Curve Coefficicnts

co ko | c2
-G.384404E+0) 0.100454E+01
Cong True Cale Corc X Error
Y (Y) Conc Error
0.0000 0.0000 0.0000 0.0000
100.00 100.00 100.00 ~0.000 -0.000

Channel name : R Polyrnamial type

Curve Coefficients
co 31 c2

-0.3763BGE+00 0.782774E-01

Conc True Cale Conc X Error

Curve

CRV1
CRV1

Curve

CRVL
Cru?

Curve

CRV1
CRV1

Curve

c3

€3

c3

v ——— e
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Icp

Calibration April 20, 1990

Fro3ramme name © SST

Curve

CxrV1

Name

SS8T0
S8T3

Programme name 2 SST

Curve

CRV1

Name

5STO
§8T2

Proqramme name : §ST

Curve

CkV1

Name

HI0
S5T2

Frogqramme name 3 SST

Citrve

CrV1

Name

Channel name : B Folynomial type

Min Int Max Int Curve Coefficients

co c1 c2

4.5679 673.74 -0.376386E+00 0.782778E-01

Nunmber Int. Conc True Calc Conc X Error
(X Y) Y) Cone Brror

0 4,8083 0.0000 0.90000 0.0000 0.0000

] 643.56 350.000 39.000 350.000 -~-0.000 -0.000

Charnnel name 3§ CD Folynomial type

Curve Coefficients

Mimn Int Max Int
. cCo C1 ca

2.1929 331.48 -0.147313E+00 0.638181E-01

Nunber Int. Conc True Calc Conc X Error
X (Y) (Y> Conc Errvor

0 2,303 0.0000 G,.G000 0.0000 0.G000

G 315.70 20.000 20.000 20,000 -~0.000 ~0,000

Chiarme) nsme @ CA Folynorisl type
Min Irt Max Int Curva Coeffizients
€o (B €3

0.4BBG  417.09 -0.2059298E-01 0.%04143E-01

Number Int. Carnc Trua Calce Conc X Error
(X} (Y (0 Conc Error

0 0.5143 0.0000 00,0000 ¢.0000 0.0000

0 397.23 20,000 20.000 20,000 -0.000 -0,000

Channel name ! CE Polynowmial type

Hin Int Max Int Curve Coefficlents

co Cl €2

5.0698 16.499 -0.102856E+02 0.192734E+01

Number Int. Conec True Calc Conc % Error
(X)) (Y (Y) fLonc Error

T CcC

Curve

CRV1
CRV1

Curve

CRV1
CRV1

.
(%)
-
o2

Curve

CRV1
CRV1

Curve

c3

Gy

c3
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Icp

Calibration

April 20, 1990

Progranme name § 85T Channel name : CE Polynomial type ! CC :
i
Curve Min Int Max Int Curve Coefficients i
co Cl c2 c3 i
crvl §5.0699 1G.499 -0.1028%GE+02 0.192734E+01
i
[}
Name Number Int. Conc True Calc Canc X Error Curve |
{X) {Y) (Y) Cone Error i
§GTO 0 5.3367 0.0000 0.0000 -0.000 ~-0.000 CRYL
8513 [s) 15.714 20.000 20.000 20.000 0.0000 0©.0000 CRV1
Programme riame : SST Channel nase : CK Folynonmial type ¢ CC !
Curve Min Int Max Int Curve Coefficients
co Cl c2 ca
C&xV1 1.2603 71.647 -0.396%963E+00 0.298916E+00
Nane Number Int. Conc True = Calcg Conc Z Error Curve
(X} (1) (Y) Conc Error
S3T0 ¢} 1.3267 0,0000 0.0C00 0¢.0000 0.0000 CEV1
84T 0 GZ.233 20.000 20.000 20.000 0.0000 O,0000 CRVL
Froaramnme name : 58T Chanrel name : €O Polynorial type : £C
Curve Min Int Max Int Curve Caoaefficients
co [} c2 c3
CRV1 0.2302 5.5101 -~0.1l0%GG4E+01 D.4012S7E+01
Name Number Int. Conc True Cale Cone X Error Curve '
00 (Y ) Conc Error !
G870 Q 0.2633 0.0000 0.0000 =0.000 =0.000 CRV1 l
S8I2 (V) 5.2477 20,000 20.000 20.000 0.0000 0.0000 CKV1
!
Pregramme riame : SST Chanrel name @ CU Polynomial type : CC
Curve Min Int Max Int Curve Coefficients
co Cl Cz Cc3
LRVl 2.8164 101.03 =~-0.A3I5R15E+00 0.2144G4B+00
Name Number 1Int. Cone True Calc Conc X Error Curve !
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ICcp

Calibration

April 20, 1990

Programme name : 8SST

Curve Min Int Max Int
CRV1 2.8164 101.03
Name Number Int.
(X)
56710 0 2.9G47
SST2 0 96,220

Programme name I SST

Channel name : CU Polynomial type

Curve Coefficients

co Cil c2
-0.635B13E+00 0.214464E+00
Conc True Cale Conr X frror
(Y) (Y) Conc Error
0.0000 0.0000 0.0000 O0.00090
20.000 20,000 20.000 -0.000 -0,000

Channel name : EU Falynomial type

Curve Min Int Max Int Curve Coefficients
co C1 c2
CRV1 3.9292 4%3.18 -0,.193516E+00 0.467881E-01
Name Number Int. Core True Calc Conrc %Z Errocr Curwve i
(X) (Y) Y) Conc Error .
68T0 Q 4.1360 0.0000 0.0000 -0.000 ~0.000 CRV1 !
S8T1S Q A421.60 20.0006 20.000 20,000 J9.0000 0.0200 CRV1
Programme name & SST Chanrel rname : FE Folynomial type : CC
Curve Min Int Max Int Curve Caoefficionts
co c1 c2 c3 :
CkY1 1.9%939 129.03 -0.269792E+400 0.164944E+06 '
Name Number Int. Conc True Calc Conc % Error Curve
(X) (Y} (Y Cone Zrror
S5T0 0 1.6257 0.0000 0.0000 0.0000 0,0000 CRV1
§9T2 0 122.89 20,000 20,000 20.000 00,0000 0.0000 CRV1
!
Programme name 1 S6T Chanmel name ; LA Polyromial type : CC
Curve Min Int Max Int Curve Coefficients
coe Cl ca c3 i
CRV] 0.339B 5.6795% =-0.141G613E+01 (Q.39593Y%E+01
'
i
I
Nampe Number Int. Conc True Calc Conc X Error Curve
(Y (YD [ A Cnrnnn Ennmn !
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Programme name : SST

Curve Min Int Max 1Int
CKV1 0.3398 5.679%
Name Nunber Int.
(X2
58T0 0 0.35%77
SS8IS [} $5.4090

FPragramme name : 8ST

Curve Min Int Hax Int
CkV1 0.2571 5%.2712
Name Nunber Int.
(X))
SG8TO 0 Q.2707
55T4 0 5.0203

frogramme name @ SST

Curve Min Int Max Int
CRV1 4.3317 44B.43
Name Number Int.
(X
S8TO 0 4,5597
SST1 0 427,08

Froqramme name @ S§T

Curve Hin Int Max Int
CRV1 0.4335 437.86
Name Number Int.

Channel name © LA

Curve

co C1

~0.141213E+01

Cone True Cale
Y)> Yy Corec
0.0000 0,0000 0.0000
20.000 20.000 20.000

Channel name : FPEB

Folynomial type

Coefficients

0.39593%5E+01

[
Conce %2 Errourc
Error
0.0000
-0.000 -9Q.000

Folyriomial type

Curve Coefficients

co C1 C2
-0.569863E+01 0,.210541E+02
Cone True Calc Conc Y Error
(Y (1) Cone Error
0.0000 2.0000 0.5000 0.0000
100.00  200.00 103,00 ~0.000 -0.000

Charnel nz2me ¢ LI

Folynomial Lype

Curve Coefficients

o [09] c2
~0.339%81E4+00 0.118338E+400
Cunc True Cale Cone %Z Error
(Y) [ &) Conc Error
0.0000 0.0000 -0.000 -0.000
%0.000 50.000 50.000 0.0000 00,0000

Channel rmame : MQ

Folyriomial type

Curve Coefticients

co cl
~-0.219100E-01
€alc

Cone True

c2

0.480132E-01

Conc Z Error

Curve

CrRV1
CRV1

Curve

CRV1
CRYL

Curve

CRV).
CkV1

Curve

Cc3

c3

c3

- e ———
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T
Programme name ! GSI Chanrel name 3 MG Polynomial type : CC f
Curve Min Int Max Int Curve Coeffirients 5
co cl cz c3 ‘
CRV1 0.4335 437.86 -0.219100E-01 ©0.4R0132E-01 !
|
i
Name Number Int, Cone True Cale Conc X Error Curve :
(x) trn (1) cone Error !
S8I0 (] 0.4363 0.0000 0,0000 0,0000 0.0000 CRV1 !
538T2 0 417.01 20.000 20.000 20.000 0.0000 0.0000 CRV1
Programme name ; 55T Chaurmel name : MN Polynomisl type : CC
Curve Min Int Max Int Curve Coefficients
co [ cz c3
CRVL 0.7306 282.70 -0.372873E-01 0.744959E-01
Name Number Int. Caornc True Calc Conc X Error Curve
(X) (Y (Y Corc Error
58710 0 0.7690 00,0000 0.0000 ~0.D00 =0.000 CRV1
$812 0 269.24 20.000 20.000 20,000 0.0000 0.0000 CKkVL
Programme name § 8§81 Chanrel name : HG Volpynomial type : CC
Curve Min Int Max Int Curve Coefficients
o cl c2 [19¢)
CRV1 3.6958 780.82 -~0.262951E+00 0.67590BE-01
Name Nunber Int. Corc True Cale fonc % Error Curve
(X Y) (1 Caonc Error
S&8TO 0 3.8903 0.0000 0.0000 ¢.0000 0.0000 CRV1
§8T3 0 743.64 $50.000 50.000 30.000 ~0.000 -0.000 CRV1 |
i,
Programme name @ SSI Channel name : HO Polynomial type ! CC i
|
Curve Min Int Max Int Curve Cosfficilents t
co Cl () c3 i
txvl 1.5925 301.92 -0.3293199E+4Q0 0,174905E+Q0 P
Name Number Int. Conc True Calc Conc X Error Curve .
(X (Y) (@8] Gane Errnr !
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Progranme name : S&T Channel mame : MO Polynomial type : CC
b
1
Curve Min Int Max Int Curve Coeffictents
co cl cz ©3 :
i
CXV1l 1.5925 301.92 -0.293199E+00 0.174905E+00 j
|
Name Number Int. Conc Irue Calc Cane ~ Error Curve ;
X)) (B 9] (Y) Caonc Error i
510 0 1.6763 0.0000 0.0500 0.0000 0.0000 CRV1 {
SS13 0 - 387.55 30.000 56,005 %50.D00 -0.000 -0.000 CRV} 1
Programme mame @ SBT Channel name @ ND Folynomial type ¢ CC
Curve Min Int Max Inmt Curve Coefficients '
Co c1 c2 c3 '
CRV1 2.2108 17.705 ~-0.964226E+4Q1 0.175793L+01
"
Name Nuaber Irnt, Conc True Cale Conc Z Error Curve s
(X)) oY) (Y) Cong Error !
8510 0 5.4850 0.0900 0.0000 0.0000 0.0000 CRV1 N
S8I9 0 16.862 20.000 20.000 20.000 -0.000 -0.000 CkV1 1
Frogramme name : SST Chanrel name : NI Polyronial type : CC .
i.
Curve  Min Int Max Int Curve Coefficlents i
Co (93 c2 c3 r
CkV1 3.3338 164.03 =-0.445497E+00 0.13087SE+00 r
il
°|
Nane Number 1nt. Conc True Cale Conc % Error Curve i
X) (Y €Yy Cone Brror |
1
84910 0 3.4040 0.0000 0.0000 =0.000 ~0.000 CRV1 h
56712 0 156.22 20.000 20,000 20.000 0.0000 0.0000 CRV) F
. t
il
Frogramme name ; §S5T Channgl rname : P Polyriomial type : CC !
i
Curve Min Int Max Int Curve Coefficlents [
co c1 c2 c3 !
{
CRV1 1.1527 55.468 -0.117541E+301 0.960748E+00 ‘
Name Nuymber Int. Conc True Cale Corce % Error Curve }
(X2 (Y1 (Y) fonc Errnr '
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Programme name : 89ST

Channel rmame 3

P Folyrnomial type

s
£
[y

Curve Hin Int Max Int Curva Confficients
to o)) c2 C3
CrRv1l 1.1537 55.468 -0.117391E+401 0.96874BE+09
Kam: Nuaber Int. tonc ITrue Calce Conc X Error Curve
(X)) (Y) (Y3 Conc Error }
SSTO 0 1.2133 0.0006 0.0000 0.0000 0.0000 CRVL
§ST3 0 $2.826 %0,000 50.000 50.000 -0.9000 -0.000 CHVL
[
i
Programme name : SST Channel name : K Faolyrnomial type : CC '
Curve Min Int Max Int Curve Coefficients
ce 29} cz2 c3 |
CRV1 BJ1767 14,216 -0.16A133E+02 C.A90533E+01 ;
|
Name Number  Int. Cone True Calc Canc %X Error Curve i
(X tY) () Conc Errnr i
]
SS8T0 0 3.3460 0.0000 ¢.0000 =0.000 ~-0.000 CRVL
sSaTl [ 13.539 350.000 50.000 50.000 0.0000 0.0000 CRVL .
Frogranme name : S5ST Channel name : SM Polyrnomial type : CLC [
i
Curve Min Int Max Int Curve Coewfficients |
co Cl c2 C3 i
CrRV1 4.8684 14.383 -0,119G54E+02 (0.233291E+01 J
!
Name Number Int. Conge True Cale Conc % Lrror Curve
(X) () (Y) Cone Error |
SST0 0 5.1247 0.0000 0.0000 ~0.000 -0.000 CkV1
§S8TS (o} 13.698 20.000 20,090 20.000 0.0000 0.0000 CKkV1 I
|
|
Programme name ; $87 Channel name : SE FPolynomial type : CC I
[
Curve Min Int Max Int Curve Casfficients t
co C1 c2 3 i
CRV1 1.6603 $4.061F -0.331370E+01 0.20103515+01 !
Name Nunmter Int. Conc True Cale tonc X Error Curve
TAA) TAAY TAA) Coas m e m




98

Icp
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Frogramme name : SST Channel name :

Curve Min Int Max Int
co
CRV1 1.6603 54.061 -0,331370E401
Name Number Int. Conc True
(&) (Y)Y (Y

SSTO (o} 1.7477 0.0000 0.0000
S8T4 0 51.486 100.00 100.00
Proqramme name @ SSI Chanrmel name @

Curve Min Int Max Int
Co
CRV1 3.1689 80,209 ~-0,.22800SE+01
Name Number Int. Cone True
(X} (Y) Y)
5810 0 3.33%7 9.0000 0.0000
§SST3 [¢] 76.485% 50.000 $0.G00
Programme rame : §ST Chantiel name
Curve Min Int Max Int
co
CRV1 14.465 469.83 -0.704536E+00
Name Number Int. Cone True
(X N )
55710 (o] 15.226 0.0000 0.0000
§6T2 0 447 .43 20,000 20.000
Programme name : S87T Charrel name :
Curve MNin Int Max Int
co
CRV1 Y2234 64,0233 -0,49U557E+01
Name Number Int. Conc True
(X) (Y) Y)

SE Polynamial type

curve Coefficients

C1 ca
0.201051E+401
Calc Cofic %Z Error
Conc Error
0.0000 0.0000
100.00 -0.,000 -0.000
ST Polyromial type

Curve Coefficients

Cl 2
0.68353GE+00
Calc Cone X Error
Conc Error
0.0000 0.0000
$0.000 ~-0.000 -0.000
Al Polynomial type

Curve Coefficients
C1 c2

0.462719E-01

Cale Conc ¥ Error
Conc Errar

-0.000 -0.000

20,000 0,0000 0.0000
NA Yolynomial type

Curve Coefficients

Cl c2
0.9012835E+00
Cale Conc Y Error
Conc Error

: CC

ca

Curve

CrU1
CRV1

..
O
Lo}

Curve

CRV1

CRV1

c3

Curve

CRV1
CRY1

cc

ca

Curve
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Programme name t 55T Channel rname ! NA

Curve Min Ipt Max Int
co
CRV1 5.2234 64.023 =-0.493507E+01 0.9
Name Nunber Int. Cornc True Ca
(X2 (Y) Y) Lo
HSYO (8] 5.4983 0.0000 0.0000 0.
S8T1 0 60.973 50.000 50.000 SO

Programme name . 85ST Channel nare : SR

Curve Min Int Max Int
: o
CrV1l 3.5166 527.17 -0.148533E+00 0.4
Name Number Int. Coric True Ca
(X)) oY) (Y) Co
S570 0 3.7017 0.0000 0.0G00 0.
5612 Q I02.07 20.900 20.000 20

(5

Froyramme name : SST Channel name :

Curve Min Int Max Int
co
CrRV1 0.6780 40.261 -0,.94B276E+00 0.1
Name Number Int. Conc True Ca
(X} (Y} (Y2 Co
G670 0 0.7137 0.0000 0.0CH0 o,
S57I3 0 38.343 50.000 30.000 350

Progranme name 1 887 Charnel name : TA

Curve Min Int Max Int

co
CRV1 J3.5416 126.85 -0.159Z01E+01 0.4
Name Nuaber Int, Cong True Ca2
(x) (Y) (Y) Co

Polynomial type

Curve Coefficients

cl c2
012B3E+00

lc Conc X Error
nc Error
0000 ©0.Q0V00

000 -0,000 -0.000

Polyromial type

Curve Coefficients
cl cd

01313E-01

1c Conc Z Erraorc
ne Error

0000 0©0.09200

.00 0.0000 0©.0000

Polyriomial type

Curve CGoefficionts

Gl cz
32874E+0)

1c Caonc % Brror
ne Error

0000 0.00090

.G00 -0.000 -0.000

Polynomial type

Curve Caefficients

C1 C2
27043E400

1c Conc % Error
ng Error

Curve

CRV1
CRY1

Curve

CRV1
CrRV1

Curve

CRV1
CRV1

Curve

ca

c3

Cc3

£

b r—— — ————
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1
1
\
Programme name ! $ST Chanriel rame * TA Folynomial type : CC |
Curve Min Int Max Int Curve Coefficients )
co C1 c2 ca ‘
. i
CRV1 3.9416 126.85 -0.1%9201E+401 (.427043E+00 i
Name Number Int. Cone True Calce Gone Y Ecror Curve |
(X1 tY) (Y) Conc Error [
S5T0 [} 3.7280 0,0000 ©0.0000 0.0000 0¢.0000 CRV) I
5513 Q 120.81 50.000 350.000 350.000 0.0000 0©.0000 CKRV1
[
Programma name : SSI Chanrel name : IL2 Folynomial type : CC !
4
Curve Min Int Max 1Int Curve Coefficients i
coe C1 c2 c3 i
CErV1 4,0986 4%5.78% -0.L09B07E+02 0.254516E+0) |
t
Name Number Inmt. Cone True Calc Conc % Error Curve f
(X) (Y) (Y) Canc Error '
i
9sTO 0 4.3143 0.0000 0.0000 =-0,000 -0.000 CRV1 |
65T4 (] 43.605 100.0% 100.00 100.00 0.2000 0.0000 CRV1 :
i
1
Programme rame © SST Charnel name : TH Polynomial type : CC !
!
Curve Min Int Max Int Curve Coefficients
co 1 c2 c3 !
CRV1 1.0194 14.303 ~0.855071E+01 0.796897E401
Name Number Int. Cornc True Calce Cone X Erraor Curve
(X) (Y) (Y) Conc Erroc ;
i
$ETO (o} 1.¢730 0.0000 00,0000 0.0000 0.0000 CRV1
S6TI4 Q 13.622 100,00 100.00 100.00 0.0000 0.0000 CRV1
Frogramme name : SST Channel name @ SN Folynomial type : CC |
Curve Min Int Max Int Curve Coefficients
Cco Cl c2 C3
CRV1 1.1755  249.63 ~0.523174E+00 0.422823E+00 f
!
i
Name Number Int, Cone True Calc Core %4 Error Curve




Icp

Calibration

April 20, 1990

Programme namwe © SST

Curve

CrU1

Name

S8I0
65 T4

Frogramme name : 88T

Curve

CkV1l

Name

S8T0
§SI3

Frogramme riame : SST

Curve

CRV1

Name

S5T0
SSI3

Proqrawme riame : SGT

Curve

CKV1

Nine

Channel name [ SN Folynomial typa

Min Int Max Int Curve Coefficients

Co cl c2

1.17353 249.63 -0.%B23174E+400 0.422823E+90

Number Int. Conc Truep Cale Conc X Error
(X) (Y) (Y) Cone Erenr

[} 1.2373 0.0000 0.0000 0.0000 0.0000

0 237.74 100.00 100.00 100,00 0.0000 0.0000

Chanrel name : TI Polynomial type

Min Int Max Int Curve Conefficierts
: Co cl ©2

3.3697 449.2 ~0.417949E+00 0.117H32E+00

Number Int. Cone True Cale Conc X Error
(X Y) Y? Caore Error

0 3.5470 0.06020 0.0000 -0.000 -0.000

0 427.88 50.000 350.000 S50.000 0.0000 0.0000

Chanmal nsme @ W Polynomial typs

Min Int Max Int Curve Coeffincients

) Cl c2

1.2841 66.402 ~0.109203E+01 90.307907E+00

Number Int. Conce True Calce Conc X Error
(X)) (Y) (S 9] Conc Freor

0 1.3517 0.0000 0.0000 0.0000 0.0000

0 63.240 50.000 %50.000 %0.000 0.0000 0.0000

Channel name : U Polynomial type

Min Int Max Int Curve Coefficients

co C1 Ca

4.9178 12.992 ~-0.719315E+02 0.1389353E+02

Number Int. Conc True Cale Conc % Error
(X) (Y (Y) Cone Error

Curve

Ckv1

CRV1

c3

Lurve

CRVUL

CRVL

C3

Curve

CkV1
CRV1

C3

Curve

101
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Progranme.nane T 88T Channel nawe : U

Curve Min Int Mamx Int
Co
CkV1 4.9178 12.992 -0.71931%E+02 2.1
Name Nuamber Int. Cann True a
{X) (Y) (Y) Co
88TV 0 35.1767 0.0000 02,0000 -0
5874 0 12,373 100.00 100.00 10

Proyramme name : HST Chznrnel name : V1

Curve Min Tnt Max Int
’ (]
CKkV1l 4.0894 175.96 -0.9272BAE+C0 0.1
Name Number Int. Cornc True Ca
() () (Y) Co
SSTO 0 4.3047 0.0000 0.0000 -0
5812 0 167.58 20.000 20.Q00 20

Programme rame : S§ST Channel name : IR

Curve Min Int Max Int
Lo
CRV1 2.3702 641.30 -0,78%590E-01 0.3
Name Number Int. Cone True Ca
{(X) (Y) (Y Cn
BSTO o] 2.3897 0.0000 0.0400 0,
5612 0 610.77 20.000 20,000 20
Programme name @ 85T Chanrnel rame : ZK
Curve Min Int Max Int
co
CrRV1 4.44835 1357.99 -0.160602E+01 0.3
Name Numbter Int. Conc Trye Ca
(X)) (Y) (Y) Co

Polynomial type

Curve Coefficients

Cl c2
3RIYYIE+O2

e Conc %Z Ecrour
nc Error

.000 -0.000

0.00 0.0001 0.0001

Palynomial type

Curve Coefficients

[ c2
224916400

lc Conrce X Error
ne Error

000 -0.000

.000 0,0000 0.0000

Folynorisl type

Curve (Coeffirients

C1 c2
2B744E-01

lc Canc %Z Error
ne Error

0000 0.0000

000 ©,C000 0.0000

Folynomial type

Curve Coefficienta

€l c2
42972E+00

1c Conc % Ervor
neo Error

Curve

CRV1
CRV1

Curwve

CRVL
CrRUY

Curve

CrV1
CRV1

HI o 4

Curve

C3

c3
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Programme name 2 SSY Chanrel rname : ZR Polynomial type : CC
Curve Main Int Max Int Curve Coefficients
co cl c2 €3

CRV1 4.448% 157.99 -0.160G02B+D1 0.342972E+00
Name Nunber Int. Conc True Calec Conc « Error Curve

(X) (Y) (Y) Cone Error
389710 0 4.6B27 90,0000 0.0000 -0.000 -0.000 CRV1
§8T3 0 150.47 50.000 S50.000 50.0600 -0.000 -0.000 CEkY1L

Sample rmame : HNOJ

Programme T S87 20-Apr-90 12:42:11
NAME NV INT CONCEN KSD
Al 1.94 -0.169 -23.77
Sty 0.37 -0.174 ~14.43
As 1.07 -0.016 ~53.89
Ba 3.8% -0.007 -33.25
Be 0.69 -0.001 ~20.46
Bi 3.75 -0.072 -34.43
R 4.86 0.004 26.99
cd 2.2% ~0,004 -22.46
Cx» 0.48B (-0.002 ~4.82
Ce 5.19 -0.279 ~-29.39
Cr 1,00 -0.009 ~J4.49
Co 0.24 (-0,078 ~J.17
Cu 2.87 -0.019 -34.83
Ews 4,03 -0.005 ~36.87
fe 1.56 -0.013 ~13.44
La 0.35 -0.038 -20.69
Ph 0.27 ~0.119 -35.29
Li 3.90 (-0.078 -3.90
Mg 0.44 -0.001 -20.93
Mn 0.7% -0.001 ~24.23
H9 14.88 0.067 5.86
Mo 1.63 -0.007 ~41.18
Nd 5.37 ~0.209 ~-%4.88
N1 3.32 -0.011 ~10.08
P 1.18 ~0.034 -90.00
K 3.26 -0.437 -29.45
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ICP Analysis April 20, 1990 Acid Blank
Sample name ! HNO3 |
Progranme t §ST 20-Apr-90 12:42:11 |
NAME MV INT  CONCEN RSD i
Al 1.94 -0.169 -23.77
Sh 0.37 -0.174 -14.43 :
As 1.07  -0.016 -%3.89 :
Ba 3.85  -0.007 -33.2%5
Fe 0.69  =0.001 -25.46
Bi. 3.75 -0.073 -34.45 :
R 4.86 0.004 26.9% i
cr 2,25 -0.004  -22_46
Ca 0.48  (=0.002  -4.B2 !
Ce $.19  -0.279 -29.3% |
Cr 1,30  -0.009  -34,49 \
to 0.24 (-0,078 ~5.17 i
GCu 2.87 -0.019 -24.33 i
Eus 4.03  ~0,005 -36.87 X
Fe 1,56 -0.013  -13.44 :
La 0.35 -0.038 -20.69 i
Pt 0.27 =0.119  -35.29 '
Li 3.90 (-0.078 -3.90 :
Mg 0.44 ~0.001 ~20.93
M 0.7%  -0.001 -24.22
Hy 4.88 0.0G7 5.86
Mo 1.63 -6.007 -41.18
Nd 5.37  -0.209 -54.48 '
Ni 3.32  -0.011 ~l0.08
P 1.1 -0.034  -90.00
' 3.2 -0.437  -29.45
S A.99  -0.216 -30.51
Ser 1.72 -Q.062 -72.62 :
Si 3,01 -0.073 -43.u8 :
Ag 14.B0 -0.320 -27.84a '
Na 5.35  ~0.138  -32.66 ,
Sr 3.62 -0.003 -30.68 |
s 0.69 -0.037 -53.01 :
Ta 3.64 -0.039 -46.98 '
Tl 4.22 -0.232  -32.09 ,
Ih 1.04  -0.350 -20.60 !
sn 1.51 -0.012 ~67.93 [
Ti 3.46  -0.010  -28,5% ;
W 1.32  -0,02%  -55.6%4 .
U 5.63 ~2.006 -27,02
v 4.25% -0.007  -22.94
Zn 2,30 -9,003 -Da.34
ir 4.59 -0.031 ~33.9)

e o= e e




ICP Analysis April 20, 1990 LMCS Check Standard

=975
Sample name : 78C1ll)
Sample code 1 : 54T
Sample code 2 @ DIRECT
Prangramme T 88T 20-Apr-90 12:246:22
NAME HY INT CONCEN RSD
Al 2.06 0,143 26.98
Sl 1.07 10.045 0.80
An 1.240 0.0B87 2.47
Fa 139.67 9.711 0.60
He 0.7 0,001 61.99
Fi 3.99 0.147 26,14
B 130.21 9.816 0.09
Ccd 159,31 10.020 0.138
Ca 198.2 9.9456 0.59
Ce 10.07 9.119 0.16
Cr 32.27 9.249 0.07
Co 2.32 8.257 0.47
Cu 49.18% 9.90% 0.39
Eu 4,70 0.036 V.16
Fe 6L.79 " 9.91% 0.31
L:a 6.37 0.033 7.950
Ph 0.27 ~0.007 -173.20
Li 85.43 9.3570 0.36
Mg 208.96  10.011 0.54
LI 133.98 9.92: 0.33
Ha A.50 0.041 15.59
Mo 1.77 0.017 15.00
N 10,73 9.3232 2.39
Ni 79.38 9.944 0.03
P 1.3¢ 0.01l6 13.12
K B.43 24.926 6,47
Sm 5.1%3 0.022 429.81
Sem 3.41 3,346 1.00
Si 3.38 0.020 g3.79
Aq 15.3% 0.006 88.79
Na 34.3% 34.202 0.47
Hr 248.4% 9.822 0.62
S 0.91 0.261 2.84
Ta 3.81 0.0635 50.09
T1 4,%6 0.626 14.14
Th 1.10 0.252 20.30
Sn 116.97 49,935 0.31
Ti 3.56 0.002 184.39
w 1.61 0,310 6.10
u %5.49 4,340 12.69
vV 4.42 0.014 27.67
ey 303.03 2.883 0.18
7r 4,73 0.017 S52.63
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ICP Analysis April 20, 1990 LMCS Check Standard
i
971>
Sample rrame : 82n38BF
Sample code 1 ¢ S5T2
Sample code 2 ¢ DIRECT
Fro3ramme s 68T 20-Apr-90 12:51:05
NANE MV LNI  CONCEN KSD
Al 3.65 4.383 1.0
Sh 0.42 0.542 4.09
As 2.98 1.541 1.58
Ta 4.33 0.027 7.4%2
TS 0.74 0.001 26.9%
Bi 56,7 53.194 0.27
B 5.74 0.073 8.75
(o5 2.49 0.012 9.18
Ca 0.75 0.012 1.13
| Ce 5.80 0.894 6.69
‘ Cr 1.66 - 0.101 3.42
Co 0.26 -0.016 -28.87
| Cu 4.11 0.24% 0.68
Eu 214.54 2,644 0.27
‘ Fe 1.99 0.058 B.47
‘ La 12.23 )47.007 0.12
Fh 2.77 52.656 0.35
Li 4,48  -0.009 -~-93.76
M 0.%9 0.007 1.12
Hr 0.93 0.012 %.70
| Hy 5.03 0.077 12.82
‘ Mo 1.84 0.028 11.97
Nd 6.15 1.166 9.48
| Ni 3.73 0.042 6.34
‘ P 1.57 0.348 7.09
| K 3.41 0.324 32.81
Sn 9.44  10.068 0.70
Se 1.92 0.345 6.23
Si 4.23 0.612 2.13
) 242.22 10,503 0.21
Na 5.73 0.207 11.32
Sr 3.99 0.011 7.19
1] 0.85 0.178 3.84
Ta 4.29 0.240 4.62
T1 6.82 6.389 2.28
Th 7.68  52.643 0.2%
Sn 1.46 0.093 3.77
Ti 4.16 0.072 3.65
W 1.41 0.050 .41
U 9.13 54.896 0.90
v 6.37 0.7253 1.91
n 2.67 0.009 10.80
Zr 5.18 0.170 4.96
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ICcP

Analysis

April 20, 1990

LMCS Check Standard

.
55
vt

Sample name
Sample code 1
Sample code 2

Programme
NAHE

al
Sl
As
Ba
Be
Ka

Sr

NV INT

2l.46
0.47
72.34
4.39
236.97
4.97
5.73
2.65
0.76
5.65
1.54
0.29
3.34
4.39
1.99
0.37
0.28
4.26
0.53
1.09
400.92
290.47
S.83
7.53
58.06
3.47
5.45
28.47
70.96
22.77
5.93
3.95
40.66
121.47
45.51)
1.23
1.77
443.79
28.22
G.34
8%.70
3.63
193.13

Fa75

77C111
S8T3
DIKECT
SST

CONCEN

51.617
1.346
58.256
0.032
9.796
1.149
0.073
0.022
0.012
0.597
0.064
0.107
. 0.080
0.012
0.058
0.042
0.295
(-0.036
0.003
0.021
26.836
50.511
0.611
0.540
155.074
0.607
0.757
33.717
46.222
0.3499
0.389
0.010
Y53.072
90.281
$3.958
1.371
0.22%
31.7%6
21.704
16.179
9.971
0.041
50.913

RSD

0.96
9.18
0.99
6.18
1.10
2.94
6.37

4.52

14.34




ICP Analysis April 20, 1990 Reagent Blank

Sanp{e code 1 : REAGEN

Samp code : 500-10

Sample code 3 : 000007

Programme T 85T 20-Apr-90 13:05:4)
NHAME KV INT CONCEN LILCOR RS
Al 1.99 ~-0.,037 -0,780 ~82.48
Sb 0.37 ~-0.106 -2.236 -7.87
s 1.1¢ 0.00% 0.103 367,41
bBa 3,93 -0.002 -¢.,034 ~-84,05
Be .70 -0.000 -0.006 -67.04
Bi 3.80 -0,029 ~0.619 -173.31
B 4.8% 0,003 0.066 11,10
(o 2.27 -0.002 -0,049 -39.02
Ca a.0e 0.079 1.653 0.595
Ce J.29 -0.084 ~1.794 ~»3,30
Cr 1.31 -0,003 -0.103 ~49.49
Co 0.25 -0.052 -1.095 ~16.01
Cu 2.92 -0.009 -0,197 ~-28. 14
Ewu 4.11 -0.001 -0.024 -82.1
Fe 1.66 0.003 0.100 61, 33
La 0.35 -0.013 ~-0.303 ~-27.27
Ph 0.27 ‘~0.070 -1.474 -62.45
L 3.96 (-0.071 (-1.495 ~3.41
Mg 1.64 0.057 1.189 1.17?
Mn 0.79 0.001 0.028 19.80
Hg 3.90 0.001 0.014 232.94
Mo 1.67 -0.001 =0.021 ~-327.94
Nd S.4% -0.0594 -1.,144 -43.64
Ni 9.99 0.8G2 18,109 1.4%
P 1.31 -0.9006 ~0.139 -289.,87
K 166.08 )798.2% ) 16763 0.36
Sn %.09 ~0.092 -1.,927 -65.43
Se 1.73 -0.030 ~0.633 -26.94
8i J.41 0.052 1,091 38.0%
Ay 15.08 -0,007 ~0,142 -53.89
Na 6.06 0.507 10.656 6.1
Sr 3.69 -0.001 -0.012 ~107. 46
) 0.71 0.001 0.028 136%.0
Ta 3.69 -0.015 -0,308 -94.57
Tl 4,31 ~0.004 -0.089 -~80%.82
h 1.06 -0.125 -2.622 -1].49
&n 1.25 0.003 0.0648 4,51
Ti 3.52 -0.004 -3.079 —nl [
W 1.33 -0.019 -0.402 ~45,790
U 3.13 -0,686 ~-14.40 -534.78
v 4.33 0.003 0.054 176.67
In 2.33 0.004 0.094 16.46
Ir A.G65 -0.010 -0.202 -78.G8
Dilution factor ¢ 21,0000
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ICP

Analysis April 20, 1990 Core 7 Composite Fusion Digestion
Sample riame : F977

Sample code 1 : SAMPLE

Sample code 2 : 100-10

Sample code 3 : 000007

Progranme HER-2:3 ¢ 20-Apr-90 13:10:41
NANE MV INT CONCEN UILCOK RSD
Al 3.86 4,921 497.02 9.43
Sh 0.38 0.024 2+445 91.65%
As 1.12 0.020 2.06% 42.33
ha 4,03 0.007 0.752 24,19
He 0.72 0.000 0.040 63.21
Bi 4.406 0.G635 64.156 3.24
B 4,93 0.010 0.973 29.19
Cd 2.04 0.002 0.221 27.06
Ca 1.94 0.072 7.242 1.17
Ce 3.406 0.233 33.489 32.23
Cr 1.38 0.014 1,4%9 10.9%
Co 0.25 -0.03% -3.512 -17.063
Cu 3.04 0.017 1.697 43.683
Eu 4,23 . 0.004 0.4%1 23.27
Fe 3.85 0.265 36.878 1.62
La 0.36 0.011 1.066 G7.28
Fb 0.2 ~0.070 ~7.080 -4%5,02
Li 4.07 <¢-0.058 (-5.861 -5.10
Mg 1.05 0.039 2.898 0.04
Mn 1.67 0.067 6.764 0.33
Hg 3.95 0.004 0.391 44.82
Ho 1.72 0.007 0.695 26.99
Nd 5.61 0.214 21.661 13.18
Ni D.11 0.223 22.91% 1.29
P 1.99 0.747 75.405 5.27
K 36.15 )160,21 ) 16252 1.15
Sm S5.24 0.371 27,333 29.77
Se 1.79 0.084 8,461 20.19
51 3.80 0.318 32.148 2.5
A 15.55% 0.013 1.4935 40.02
Na 9.03 3.184 321.355 o.18
Sr 4.02 0.013 1.286 5.348
S 0.74 0,039 3.579 1%.16
Ta 3.79 0.026 2.645 43.10
T1 4,52 0.529 93.297 8.30
Th 1.09 0.143 14.480 30.93
Sn 1.27 0.014 1.409 42.G97
Ti 3.62 0.008 0.4811 32.39
W 1.39 0.034 3.482 25,06
u 5.29 1,616 163.26 28.52
v 4.47 0.021 2.095% B.71
in 2.64 0.008 0.829 h.67
Zr 4.78 0.033 3.302 27.13

DPilution factor : 101.000
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ICP

Analysis April 20, 1990

Core 7 Composite

Fusion Digestion

Sample nane T E977
Sample code 1 : SAMPLE
Sanple code 2 : 500-10
Swmple code 3 : 000007
Pragranme t B8I

NAME MV INT CONCEN
Al 10.85 23.464
Sh 0.38 0.073
As 1.15 0.046
Ba 4,12 0.012
De 0,72 0.001
Bi 6.57 2.7%5
B 5.10 0.023
Cwt 2.36 0,003
Ca 7.06 0.330
Ce $5.49 0.30%
Cr 1.51 0.075
Co 0.26 -0.021
Cu 3.20 0.051
Eu) 4.26 | 0,000
Fe 12,13 1.730
La n.36 0.016
Ph 0.27 0.042
L1 4.09 (-0.,0%6
Mg 1.69 0,059
Mn 3.02 0.316
Hn 3.96 0.004
Ho 1.76 0,015
Nd $.63 0.248
Ni 11.353 1.040
P 1.97 3.63%
K 158.37 )760.45%
Sm 5.27 0.330
Se 1.83 0.166
84 5.16 1.249
Ag 15.64 0.019
Na 21.19 14.146
Sr 4.97 0.Q051
8 0.77 0.073
T2 3.84 0.046
T1 4.3%3 0.554
T 1.10 0.21%
Sn 1.29 0.022
11 3.6% 0.013
W 1.43 0.060
U $.36 2,501
v 4.5] 0.026
In 3.16 0.029
ir 4.83 0.052

Dilution factor : 21.0000

20~-Apr-90
DILCOR %S
492.7% 0.15
1.328 32.92
0.956 16.69
D.254 17,16
0.612 t8.14
37.958 1.00
0.476 9.817
0.073 19.33
6,934 0.05
6,395 22.47
1.147 9.86
~0.449 -18.75%
1.075 G.A0
0.118 27.93
36.33Y 0.43
0.333 76.38
0.B84 208.17
(~1,166 -3.43
1.24¢0 0.29
6.544 0.67
0.0693 48.41
0.307 ?.27
3,205 42.91
21.844 0.68
76.330 0.91
) 15969 0.56
.940 20.49
3.476 21.07
26.235 1.26
0.404 5.1
297.07 0.29
1.066 1.14
1.816 5.52
0.975% 26,596
11.634 .18
4,318 23.13
0.46% 13.01
0.267 13.82
1.250 13.60
52.524 17.23
0,539 g.11
0.530 2.51
1.083 15.04

13:14:44
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ICP

Analysis April 20, 1990 Duplicate of Core 7 Composite

Sample name t F978

Sample code 1 : DUFSAN )
Sample rcode 2 @ 100-10 ,
Sample code 3 I 000007

Programme : 85T 20-Apr-90 13:18:50

NAME HV INT CONCEN LILCOR kSh

Al 4,01 6.122 610.28 0.90

Sy 0.39 0.106 10.756 20.803

As 1.14 0.042 4,212 22.61

Ba 4,14 0.014 1.395 6.414

Be 0.73 0.001 0.099 17.09

Bi 4,64 0.817 82.%53 5.89

B 4.90 0.007 0.706 37 .23

Cvt 2.38 0.005 0.473 43.39 :
Cs 3.84 0.1468 16.956 1.26

Ce 5.57 0.459 46,329 7.0%

Cr 1.42 0.028 2.6808 12.92

Co 0.26 -0.009 -0.9406 -74.2 i
Cu 3.11 0,031 3.170 6.07

Eu 4.3z ' 0.009 0.B74 .09

Fe 4.28 0.437 44,114 1.56 '
La 0.37 0,032 3.199 7.22

Fb 0.27 0.084 B8.506 38.19 !
Li 4.15 (~-0.049 (-4,936 -1.78 [
Ha 2.12 0.080 8.090 1.18

Hiv 1.84 0.079 8.021 0.64

Hn 3.96 0,000 0.471 17.29

Mo 1.76 0.014 1,429 11.83 '
Nd 5,72 0.412 41.606 6.91 '
Ni 5.08 0.219 22.14% 2,21

|4 2.16 0.913 92,397 1.06 f
K 33.90 )147.90 } 14938 1.09

Sn 5.35 0.533 $3.879 €.76

Se 1.83 0,159 16,042 16.03

61 3.92 0,390 40,019 .36 .
fry 15.87 0.030 2.999 7.07 :
N3 9.62 3.712 374.95 0.87

Sr 4.15 0.018 1.828 1.91 i
S 0.76 0.058 5.905 17.21 .
Ta 3.90 0.073 7.603 7.72

Tl 4.58 0.6B8 € ,492 1.0

Th 1.12 0.340 34.341 3.90

Sn 1.31 0.031 3.089 19.57

Ti 3,69 0.017 1.714 8.01

L 1.43 0.060 6.038 $5.14

U 5.40 3.139 319.04 7.63 .
v 4.56 0.031 3.179 4.87 !
YAy 2.72 04.011 1.108 2.27 |
r 4.85 0.056 S.681 4,28

Dilution factor

101.000
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1Cp

Analysis

April 20, 1990

Duplicate of Core 7 Composite

Sample
Sample
Sample
Snample

rame
cade
code
code

Programne

NAME

Al
8h
As
I
Be
Bi
R

Cel
Ca
Co
Cr

Zr
Zr

M

1

Bilution £

[P R
T RTRT]

V INT

12.68
0.39
1.14
4.10
0.71
7.01
4.90
2.35

15.81
5.46
1.53
0.2
3.28
4.22

13.85
0.36
0.28
4.06
2.26
5.73
3.97
1.76
5.66

10.73
4.95

46.19
5.23
1.83
5.46

13.33

22.73
5.27
0.77
3.81
4.47
1.10
1.30
3.60
1.44
5.33
4,432
.44
A.7%

ctor

¥ova
nursSamM
S500-10
000007
GST

CONCEN

28.319
0.106
0.039
0.011
0.000
3.19%9
0.007
0.003
0.771

" 0.23Y
0.066

-0.027
0.068
0.004
2,014
0.021
0.154

(=0.059
0.0R7?7
0.369
0.00%
0.014
0.301
0.939
3.622

1700.72
0.254
0.174
1.450
0.014

15.530
0.063
0.069
0.036
0.294
0.173
0.026
0.012
0.069
2.163
0.016
0.034
0.037

21.0000

20-Apr-90
DILCOR KSD
094.70 0.52
2,236 56.77
0.824 34.680
0.224 28.22
0.00% 180.17
67.104 2.03
0.156 30.30
0,061 17,10
16.190 0.43
4.816 AG.72
1.387 9.03
=0.362 -37.73
1.4335 9.26
0.083 54,08
42,299 0.68
0,443 64.995
3.242 13.64
(-1,338 -8.24
1,820 0.60
7.733 0.62
.113 57.94
0.294 12.77
6,325 S1.806
20,131 1.31
?76.0%58 4,2
3 14713 0.6%
S5.334 33.687
3.639 .66
30.460 1.90
0,392 58.78
326.12 0.64
1.321 2.41
1.442 43,12
0.747 34.83
8,294 A7.09
3,682 A7 .89
0.3548 92.47
0.247 32.19
1.453 10.220
45,424 35.98
0.334 85.50
0,723 3.10
0.783 34.03

13:23:03




ICP Analysis April 20, 1990 Spike of Core 7 Composite

Sample riame : Fvﬂ?ﬂwa

Sample code 1 1 SPIKE

Sample code 2 ! 100-10

Sample code 3 @ 000007

Frogranme : 88T 20-Apr-90 13:29:4)
NAME MV INT CONCEN DILCOR RSD
Al 3.67 4.417 490.29 1.04
Sk 0.43 0.770 85.434 1.89
As 1.09 ~-0.004 -0.AB4 ~290.67
Ba 15.67 0.839 93.124 0.70
Fe 0.69 -0.001 -0.078 -11.77
Ri 4,29 0.462 91.329 10.76
B 15.53 0.8490 93.188 0.71
Cd 15.73 0.856 95.046 0.83
Ca 19.0% ¢.93% 103.79 0.93
Ce S.062 0.374 63.681 16.87
Cr 4,00 0.798 88,590 0.70
Co 0.43 0.658 73.045 1.86
Cu 6G.92 0.849 94.214 0.62
Evs 4.10 ~0.002 -0.3201 ~-117.84
Feo 8.80 1.193 134.35 0.26
La Q.3% -0.022 ~2«190 ~35.29
Ph 0.26 -0.3140 -15.58 ~15.00
Li 10.90 0.73%0 83.3231 0.39
Mg 20.73 0.973 108.02 0.82
My 13.09 0.918 101.86 0.51
Hq 4.02 0.008 ¢.943 20.67
Mo 1.67 -0,001 -0.136 -189.71
Nd 5.B4 0.618 68.621 34.43
Ni 11,40 1.046 116.09 0.32
P 1.83 0,397 66.275 7 .40
K 33.27 1146.78 ) 16392 0.57
Sm 5.02 -0.249 -27.62 -51.77
Se 1.8% 0.210 13.358 20.07
Si 3.690 0.215 23.849 10.22
Ang 14,07 ~0,.017 ~-1.8%1 ~-47 .12
Na 10.84 4.816 534.53 0.77
Sr 25.21 0.863 93.796 0.86
S 0.74 0.028 3.146 48.94
Ta 3.67 -0.026 -2.876 -44.67
I1 4.30 -0.026 ~2.919 =396.7%
Th 1.05 -0.167 -18.38 -42.32
Sn 11.2 4.238 470.40 0.78
Ti 3.48 -0,008 ~-0.876 -53.42
W 1,35 -0,001 -0.120 ~1242.1
u 5.09 -1.,172 -130.1 -6%5.91
v 4.31 0,000 0.050 $13.51
Zn 28.48 0.858 9%.210 0.70
Zr 4.63 -0.018 -2.030 -63.92
Dilution factor : 111.000
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ICP

Analysis

April 20, 1990

Spike of Core 7 Composite

Sample name
Sample code
Sample code
Sample code

Progranme
NAME

Al
Sh
Ay
Ba

n
Ir

AR
ve 42 es sves

HV INT

10.11
0.44
1.13

16.00
0.72
6.28B

15.77

16.17

23.64
9.86
4.19
0.45
7.21
A4.26

16.354
0.36
0.27

11.15

21.04

16.33
4.11
1.7%
6.03

17.32
4.79

145.58
5.21
1.95
4.99

15.48

21.8%6

26 .46
0.79
3.78
4.351
1.10

11.59
3.62
1.44
3.32
4.43

29.64
4.80

Dilution factor

E979
SPIKE
500-10
000007
S87

CONCEN

21.513
0.958
0.034
¢.862
0.000
2.467
0.838
0.885
1.166
1.001
0.857
0,745
0,911
0,006

. 2.4399
0.012

-0.007
0.780
0.988
1,139
0.015
0.013
0,953
1.822
3.465

)697.70
0,204
0.412
1.130
0,012

14.837
0,913
0,098
0,022
0.50h
0.183
4,379
0.Q08
0,075
1.968
0.018
0.896
0.039

23.0000

20~-Apr-90
HILCOR RSD
494 .80 Q.85
22.045 1.52
0.704 15.90
19.82% 0.92
0.007 27.15
56.737 L.34
19,729 0.92
20.346 0.64
26.813 1.00
23.021 4.43
19.718 1.42
17,135 3.39
20.949 0.83
0.132 2.58
56,547 0.71
0.273 38.49
-0.161 =-173.20
17.929 0.90
22.730 0.93
26.661 0.89
0.239 12.37
0.300 8.1%
21.914 D.68
41.897 1.06
79.700 2.57
Y 16047 2.86
4.686 16.63
2.480 3.97
25.998 0.82
0.271 20.44
341.24 0.9%
21,009 V.99
2.262 8.79
0.511 37.86
11.649 14,08
4,216 15.68
100,71 0.89
0.193 16.25
1.716 6.76
A5.273 9.19
0.4073 9.39
20.605 0.60
0.894 9,21

13:36:00




ICP Analysis April 20, 1990 Acid Blank

Sample name ¢ HHO3

Projranme t 8sT 20-Apr-90 13:52:14)
NAME MV INT CONCEN RSD
Al 1.93 ~0.197 ~-13.07
Six 0.37 ~0.184 -9.12
As 1.06 -0.029 -16.,58
Ba 3.80 -0,011 -4.,99
Be 0.68 -0.001 -21.71
Bi 3.69 ~0.148 -12.19%
k 4.49 (-0,02% ~4.74
Cef 2.20 -0.007 -6.17
Cx 0.47 (~0.002 -2.71
Ce 5.13 -0.395 -4.40
Cr 1.27 -0.015 -18.67
Lo 0,23 (~-0.054 -7.50
Cu 2.83 ~0.029 ~4,04
Eu 3.97 -0.008 -7.83
Fe 1.55 (-0.014 672
La 0.33 ~0.038 -20.69
Pt 0.26 ~0.154 -39.36
Li 3.84 (-0.086 -1.34
Mg 0.44 -0.001 ~-3.40
Mn 0.74 ~0.002 -15.23
Ha 4,08 0.013 18,7
Mo 1.62 -0.010 -16.10Q
Nd %.30 -0,330 ~49,97
Ni 3.27 -0.018 -16.%0
P 1.18 ~0.03% -23.51
K 3.32 -0.126 -53.79
Sm 4,93 ~0.456 ~2.96
S 1.69 ~0,115 -23.95%
Si 3.19 -0.101 -B.v8B
Aqg 14.58 -0.030 -4.58
Na 5.28 ~0.201 ~9.26
Sr 3.58 -0.005 ~2.39
S 0.69 ~0.036 -42.12
Ta 3.57 -0.,066 -6.99
T1 4,17 -0.372 ~-14.35
Th 1.03 -0,332 -3.67
in 1.20 -0.016 -21.06
Ti 3.41 -0.016 -10.01
[} 1.28 «(~-0,0%7 -11.38
U 4.96 -2.960 -4.46
v 4,20 -0.013 ~34.75
Tr 2.28 -0.003 -7.51
Zr 4.%5 ~-0.046 -6.33
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ICP

Analysis April 20, 1990 LMCS Check Standard

I
Basple name : F980 |
Sample code 1 2 78C113 ,
Sample code 2 I SSTI
Sample coda 3 ¢ DIKRECT !
Programne : §ST 20-Apr-90 13:56:56 .
NAME MU INT  CONCEN kST
Al 2.08 0.197 29.96 .
Sb 1.07 9.983 1.31 ,
As 1.21 0.109 15.54 |
Ba 139.44 9.69% 1.32
Be 0.73 0.001 18.6%
| 3 4.01 0.181 39.58 [
B 130.27 9.820 1.22 (
cul 158.96 9.997 1.06 '
Ca 197.85  9.949 1.26 I
Ce 10.1% . 9.281 1.01 |
Cr 32.05 9,185 1.39
Co 2,51 9.018 1.76 |
Cu 49.10 9.894 1.19 [
Eng 4.72 0.027 6.94
Fe 61.82 9.927 1.00
La 0.38 0.073 5.45
Fh 0.27 0.028 75.00 |
Li 85.42 9.569 1.24 :
My 209.66 10.04% 1.09
%r 133.36 9.878 1.31 |
Ha 4.24 0.043 45.10 :
Mo 1.79 0.019 12.06
Nd 10.65 9.079 2.37
Ni 79.42 9.949 1.07
P 1.32 0.106 9.81
K 8.54  25.468 0.74
Sn 5.18B 0.117 11%5.18
Se 3.9 3.305 1.66
Bi 3.40 0.042 47.78
Aq 15.45 0.010 80.9%
N2 32.40 24,248 0.98
Se 248.75 9.834 1.24
s 0.91 0,267 6.09
Ta 3.82 0.040 44.90
Tl 4.60 0.737 15.50
Th 1.12 0.235 25.75
sn 117.49  49.156 0.87
Ti 3.58 0.004 89.72
v 1.62 6.218 6.5
v 5.52 A.817 15,05
v A.45 0.018 0.74
Zn 203.44 9.897 1.03
Ir 4.76 0.020 48.50




ICP Analysis April 20, 1990 LMCS Check Standard

Sample name : F980
S:ample vode 1 ¢ 82B38BF
Sample code 2  $8T2
Sample code 2 : DIRECT
Programme T 88T 20-Apr~90 14:01:13
NAME MV INT CONCEN RSD
Al 3.69 4.483 1.88
Sl 0.42 0.595 10.63
As 2,98 1.546 2.51
Ba 4.34 0.028 2.32
Be 0.75 0.002 6.96
Bi 57.60 54.016 2.14
|4 %.55 0.0%8 5.97
Cad 2.50 0.012 6.79
Ca 0.76 0.012 2.13
Ce 5.81 0.910 2.2
Cr l1.66 0.100 4.26
Co 0.26 0.001 173.23
Cu 4.12 0.248 l1.87
Eu 217.76 9.995 2.03
Fe 2.02 © 0.0063 3.86
La 12.42 47,767 2.04
Pb 2.80 93.2388 2.00
Li 4,34 ~0,025 -21.64
Mg 0,60 0.007 1.86
Mr 0.93 0.012 1.90
Hy 5.03 0.077 8.29
Mo 1.84 o.028 6.85
Ndg 6.18 1.221 4.350
Ni 3.71 0.040 1.37
P 1.61 0.383 l1.86
K 3.52 0.852 ?.86
Sm 2.%2 10.243 1.77
Ser 1.93 0.361 12.23
Bi 4.24 0.617 2.3
Ag 24%5.71 10.G66% 2.03
Na 5.73 0,205 .81
Sr 3.99 0.012 1.89
S 0.85 0.182 10.64
Ta 4.29 0.241 1.16
T1 6.83 6.401 1.05
Ih ?7.80 53.594 2.08
Sn 1.46 0.09% 4.692
Ti 4.17 0.073 1.30
Y 1.42 0.0353 30.1%5
u 9.20 53.873 1.93
v 6.38 0.25% 1.56
Zn 2.69 0.010 2.83
Zr 5.19 0.175% 2.30
o - -
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ICP

Analysis

April 20, 1990

LMCS Check Standard

Sample name
Sanple code
Sample code
Sample code
Programme

NAME M

al

5h

As

B

Be 2
Hi

B

Cd

Ca

Ce

Cr

Co

Cu

Ew

Fe

La

Fb

Li

Mg

LY

Hyg 3
Mo 2
N

Ni

T3 1

Ti 4

ir 1

[

3
e ¢85 4o 88 3

V INT

21.11
0.47
70.83
4.37
37.31
4.96
5.53
2.63
0.75
5.63
1.51
0.29
3.31
4.38
1.93%
0.37
0.28
4.23
0.352
1.03
92.48
83.39
5.83
7.40
59.43
3.33
5,43
27.97
69.63
22.62
9.91
J.94
40.58
19.13
25,39
1.24
1.73
32.84
27 .40
6.28
84.68
3.38
30.10

F9B80
77C111
SS5T13
DIRECT
88T

CONGEN

30.G686
1.283
37.021
0.030
9.81¢0
1.138
0.056
0,021
0.012
0.360
0.054
0.090
0.074
. 0.011
0.052
0.040
0.29%
(-0.039
0.003
0.020
26.365
49.308
0.599
0.523
156,396
0.927
0.701
52.717
45.311
0.342
0.372
0.009
152.976
49.282
$3.528
1.299
0.210
50.584
21.044
15.385
9.846
0.039
49.874

20~-Apr-990
RSD

1.03
B8.34
1.39
B8.58
0.8%
2.26
%.84
3.39
2.01
18.77
7.83
6.84
&.B64
16.67
9.71
30.95
16.50
~3.03
4.70
6.7)
1.49
1.99
11.16
2.26
2.06
7.50
16.41
1.76
1.53
1.26
12.77
11.44
1.93
1.69
1.722
4,42
2.79
0.74
1.24
2,23
0.51
1.96
0.78

14:05:116




Analytical Batch

Las SecMent Seriar #:

F0971

INSTRUMENT E60044

Procepure /Rev

LA-503-156/C-2

TechnoLoGIsT R. Hale

Date

Feb. 21, 1990

TEMPERATURE 23 C

Starting Time| 0900

Enoing TiMe 1500

Customer ID: 000007

Plutonium Analysis
Fusion Dissolution

CHemIsT S. A. Catlow

DescripTion Las_ID DescripTioN Las ID
1 Initisl LMCS Check Std. F0975 12 Duplicate Sampie Comp. 15 F1026
2 Reagent Blank F0976 13 Sample Composite 15 F1031
3 Sample Composite 7 F0977 14 Duplicats Sample Comp. 15 F1032
4 Duplicate Sample Composite 7 FO978 15 Spike Composite 15 F1027
5 Sample Composite 7 F0983 16 Final LMCS Check Std. F1028
[} Duplicate Sample Composite 7 FO984 17
7 Sample Compotsite 14 F1001 18
8 Duplicate Sample Composite 14 F1002 19
9 Sample Compaosite 14 F1007 20
10 Duplicate Sample Composite 14 F1008 21
1 Sample Composite 15 F1025 22

Privary Book # Secono Boox # Tuiro Br# FinaL Vou.
Stanoaro Tvpe & Aciouotr Vou. & Actovor Vou. & Acar.VoL.| of Sto.
LMCS Check Std. 168B43/1 ul N/A
Spike 16B43/1 uL F1032/1.0 mL N/A
S$ST-102 Rev. H 9/27/90 Interim
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Fea
In

Ol P =

FPeak

Il Isotore

1

"
-

3

120

G

k

Fu2ds
Cm243
Ful3s
Am241
Ful3Q
Fula0

CNERAL ANLFPHA

Rewv.

ENERGY
1.10

ANALYSIS

DATA REDUCTION REFORT

SAMPLE
F~-975 FU
File IDt SD4738,.5FC

Counted on? 2721790 @14:% 0

Iletector/Geonetry rnumber: 4/ 1
Count time: 30000, Sec
FEAK ANALYSIS
Feak heidht Fecl center FWHH Tau
Initial Finel Initial Finul Imitivl Fincl Tnitial Final
1522.4 1627.7 342,610 362,518 20,000 12,825 10,000 J.o173
197.95 216.,7 304,295 304,295 20.000 9.257 10,000 1,944
2108.9 2157.0  231.404 231.404 20,000 13,2283 10.000 4.050
FEAK RESULTS
AEA Fealk Centroid Count Activily
Fract. Exr. Obs. Diff, FWHM Rate c/m d/m uCiseu
0.43892 G.7548 G.774 -0.018 0,06 39.67 122,13 0.86LE-04
5.786 5,774 0.012 0.11¢E-~03
0,0612 5,499 5,500 ~0,001 0.04 5.53 36047 0.164E-04
5.480 5,500 ~0.020 0.128E-049
00,4999 5.143 S.157 ~-0.011 0.06 45,10 214,40 0.94LE-04
G144 5,157 -0.013 0.26LE~-04

DETECTOR CALIDIRATION
Enerdgy(MEV) = 4,070 + (0.0047)%Charnel
Enerdy rande (MeV)! 4,070 TD &.476
Efficiency = 00,2107 CFM/DFM

TOTAL COUNT DATAL

Item Totel Z Rccovery
Raw srectrum 45200.0 100.000
Smoothed 15199, 4 P9.999
Comrosite fit 45195.0 29.9089
Residuuls 4.4 0.010
Analezed DYl oo e
I




Raw
1
11
21
31
41
31
61
71
g1
?1
101
111
121
131
141
191
161
171
181
171
201
211
221
231
241
291
261
271
281
291
J0o1
311
321
331
341
351
Jé61
371
J81
391
401
411
421
431
141
451
141
471
181

191
a11

121

Iata Dumr for

0.
G.
00
00
1.
1.
00
1.
0’
0.

-
- 0

‘10
1.
3.
0.
b
10,
17.
30.
61,
214,
720,
fi123.
71,
1.
19.
20,
33.
71.
129,
8.
349.
71,
257,

373,

ALA Srectrum’

0.
0.
1,
0.
1,
1.
"

a e

~

“—

4.
20
1'
3'
30
2.
1.
7
40
10,
100

29.

77,
275,
760,

1071,

15,

&

10,

15.

30,

a7,
135,

33,

37,

28,
272,
h7h .

0.
0.
0.

2.
1.
0.

0.

)

a ¢

4.,

GFiSDA73C.SFC

Q. 1.
0. 0.
1. 0.
1. 2
0. i.
0. 0.
2, 1.
2. 0.
2. 1.
3. 0.
10 0'
1' 10
3 1,
2. 2.
1. 2.
7 7.
4' ‘?0
14, 16,
20, 20,
32, 11,
91, 120.
209, 86
242, 1025,
H40. 706,
180, P
9. 13,
15, 14,
24, 17.
19, 04
20. 120.
120, 100,
349 170
Jo. 13,
124, 146
367, 346,
474, 707,
773, 727.
90 4'
00 00
00 00
1. (VS
0. 0.
0. 0.
0. 1,
0. 0.
O' 0.
0. 0.
2' 00
O. 1.
0. 0.

0.
3.
0.
A

-
. e

0.
30
1.

2.
10
1.
B
a~ 0

1.
4.

.

(<t N

12,
16,
2

ey
SUPSa)

114,
AA0,
1041,
502,
6‘
15'

‘T

et e

62
113,
114,

22,
A%
120.
3¢0.
718,
(.’)020
3.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.

e

160
332,
44,
115.
465'
1118,
440.
12,
11.
17.
21,
a2,
102,
10C.,
2c,
37?.
179.
214,
682,
123,
0.
10
1.
1,
0.
0.
0.
0.
0'
0'
0'
0.

14,
24,
52'
145,
9143,
1167,
207.
6‘
21,
21'
20,
bé .
104.
925,
29,

55,

162,
410.
754,
320,
0.
0.
0.
1 *
1.

B LN O R HF OO OOCO
e % o o o + e s @ o o e =

S0 S b U0 N2
* ® o © & o &+ °

wnoesLh N

N

1135
191,
4 *
14,

e il

24,
8.
113,
85,
21'
70.
210.
529,
784,
193,
0.
1'
1.
(O
0.
1.
0.
0.
0.
0.
1.
0.
0.



GENERAL 6 LMPHA ENLEREGY ANALYSIS
Rev, 1.10

DATA REDUCTION REFORT
SAMFLE

F=974
File IDI?! SD5610.5FC

Counted on: 2721720 @140 O
lietector/Geomctry number? 57 1
Count time:? 30000, Gec

PEAK ANALYSIS

Feah Feak heicght Feck center FWHM Taou
In Initial MNinal Initiol Final ITnitiaol Final ITmiticl Final
1 2051.1 2090.8 364,104 354,464 20.000 7,453 10.000 4,302
2 137.8 107.1 306.570 206,570 20.000 2.400 10.600 2.089
3 38.4 16.2 262,027 269,027 12,000 A.9514 H.000 J.63d
4 57450 G97.6 233,123 233,123 16,000 ?.713 g.000 5.134

FEAK RESULTS

Feak AEA Feak Cenmtroid Count Activily
ID Isotore Fract. Evr. Obs, Liff. FWHM Rate c/m d/m uCiszeu

1 Cn244 00,7201 G.7946 5.785 0.011 0.04 J6.14 135,38 0.700E-04

Cm243 5.786 $.705 0.001 0.95%E-04

2 Ful38 0.0747 S.492% 5.913 -0.014 0,04 3.08G 22.9€ 0.104E-04

Am241 T.480 5,513 -0.033 0.793C~0%

3 0.0037 53346 0,02 0.18 0.79 0.29LE~04

4 Pu239 00,1995 5.142 G.147 -0,024 0,05 10.01 43.04 0.124E-04

Fu240 G+6194 5,187 -0.023 0.1924E-04

DETECTOR CALIEBRATION
Erierdg(MEV) = 4,072 + (0,0047)%Channel
Enerdy rcnde (MeV).: 4,072 TO 6.478
Efficicencuy = 0.2326 CFM/LFM

TOTAL COUNT DATA:

Item Total Z Recovery
Raw srectrum 25113.0 100,000
Smoothed 20113.0 100.000
Comrposite fit 25092.46 ?92.919
Reviduals 20.4 0,081

Analyzed bul
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Raw Data Dums for AEA Srectrum:

-1
11
21
J1
11
a1
461
71
g1
91

101
111
121
131
141
151
1461
171
181
191
201
211
221
231
241
251
261
271
281
291
301
J11
321
331
Jai
351
361
371
i1
3?1
401
111
121
1431
441
1451
161
1471
181

1491

511

124

Ct 0.
0.
1.
0.
0,
0.
0.
1'
00
10
0.
0.

-~

1.

L

0.
0.

0.
0.
i,
0,
1.
0.
0.
00
0.
1.
(VI
1.
1.
i,
00
0.
4,
2
1'
4.,
b
20.
137.
L3790
17,
2.
15.

3.

0.
1.
0.
()
0.
0,
1.
0.
00
0.
1.
1.
0.

2

1.
09
3.
30
5.
5.
13,
155,
| 347,
3.
9.
12'
12,
130
55,
104,
15.
8.
15,
50.
490,
1219,
g,
0'
O.
0.
00
1'
0.
0.
0.
0.

~

= e

1.
0.

SPISD5610.5FC

0. 0.
00 0.
0. 1.
1. 0.
0. 0.
0. 2.
0. 00
1. 0.
1. 0.
00 1.
0. 1.
2. 1.
0. 0.
0. 0.
1. 0.
2. 4,
10 00
2. 4'
X 2.
3. 2
30 40
17, 3%,
154, 1461,
254, 247,
20 5.
9' 70
I 0.
11, 8.
19, 14,
20, A5,
103. 114,
16, 13,
14, 14,
13, 16,
73, 2.
575, 600,
29, k)
0. 0.
0. 0.
0' 0'
0. 0.
1. 1,
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.

0.
0.
1.
0.
0.
1.
0.
1.
O'
0'
0.
0.
0.
0.
1.
0.
S
4'
S
7.
47,
235,
221,

e ®

JCOOOOOOC OO OO
*« ® ® ® @ * e ®© * a2 o

PO IO
e e o * e o e o

[s= &)

11.
278,
124,

0.

12,

13.

3

Jé .
294,
930,
291

0.
0.
0,
0.
1,
0.
0'

1.
1 .
0.
(VS



1 LEGEND: RAW = +vee MODELED FEAKRS = 192y..5 ETC - TYEY

'00040
000000000'00’004

000000000'0000'4

e d

ra

00000000"00'1
'00000000000.‘00'00000.00'0.00000'000001'00.

'0000'0.'000000'000"0'000000000'00'00'00.00'00000"00001
00.0'000'00"00'00'0'0000001
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GENERAL AL F RN ENERGY ANAMLY SISO
Rev, 1.10

IATA RCDUCTION REFORT
SAMFLE

F-977 FU
File ID: 3D6045.5FC

Counted on: 2/721/90 R14% O
Iletector/Geomectry number: 6/ 1
Count Liwe: 30000. Sec

FEAK ANALYSIS

FPeak Feak height Feal center . FWHM Tau

ID Initial Final Initial Final Initial Finel Initial Final
1 17346.,9 1700.2 343,341 363,361 20,000 12,144 10.000 4.,55¢
2 130.3 134,0 305,024 305,024 24,000 ?2.637 12.000 1.79%
3 142, 39,0 269.397 269.397 12.000 1.817 6,000 J.177
4 2028, 2974.5 241.440 231.444 20,000 11,741 10.000 4,014
9] 24,1 19,7 151,793 151,793 32,000 52,729 16,000 14,027
6 10.3 103 24,372 24,372 20,000 10,236 10.000 1,788

FEAK RESULTS

Feal AEA Feak Centroid Count Actlivity

Il Isotore Fract, Exr. Obs. Diff. TFWHM Ratec co/m d/m uCi/ea
1 FPu23s 0.35661 5.7546 5,747 0.,009 0.06 J&el1 4 108,04 0.847E-04
2 Am241 0.0378 5.480 5.478 0.002 0.04 3.73 20,27 0,911E-00
3 000027 50314 0001 0026 1033 00()01E"0(l:
4 Ful23? 0.5337 5.143 5.140 0,003 0.00 57,63 293,34 0.132E-0V
P40 9.144 5,140 0.00A4 0.,132C-00
5] Ne237 0,0074 A.781 4,773 0,006 0.24 0.73 4,20 0.,193E~00
é U 233 0,0022 4,200 4,107 0.013 0.03 0.21 1,42 0.,638E-0¢

LETECTOR CALIBRATION
Ererduy(MEV) = 4,075 + (0.,00446)%Channel
Ernerdy rande (MeV)! 4,075 TO &6.430
Efficiency = 0.1951 CFM/DFPM

TOTAL COUNT DATA:

Item Totel Z Recovery
Raw srectrum 48£53.0 100,000
Smoothed 40851.6 99,997
Comrosite fit 493AC.8 101,015
Reusiduasls -497.2 -1,018

Analuyzed bUl e =

126



Raw Data Dume for AEA

1
11
21
31
11
51
61
71
81
91

101

111

121

131

141

151

161

171

191

191

201

211

221

231

241

251

261

271

281

291

301

311

321

331

141

351

361

371

381

399

401

A11

421

431

441

451

461

a71

481

491

S11

127

0.

2.
4,
0.
0.
1.
1.
0.
1.

)

- ¢

-

0.
3
13,
15,
1,
11.
10,
17.
47.
210,
854,
1565,
108,
9.
14,
24,
15,
40,
65,
31,
b,
20,
101.
180.
200,
190.
OQ
0.
0.
0.
0.
0.
0.
0.
1.
0.
O'
0.
0.

0.
3.
7
0.
1.
1.

OMIMNINO
e o o o o

t
-

203,
$60.,

15679
56,
10,

22.
20.
264
55,
59
19.
7.
29,
110.

559,

“984 .,

111,
1.
1.
0.
0.
0.
0.
0.
0.
1.

~
e

0.
0.
0.

0.
2.
e
1.
0.
1,
3.
00
1.
1,
0.
1.
1.
3'
14,
8.

2.
19,
15,
61,

291.
1025,
1494,

35,
130
11,
21,
210
15,

2.
11,

S
31,

133,

o004,

263,

62,

0.

0.

0.

0.

0.

1.

1.

0.

Oo

00

10

0.

Srectrum?

00
4
8.
0.
00
1‘

o]

e

0.
0.
O.
1.,
3.
0.
3.
9.
1("
6.
b
15,
17.
71,
Jas,
1069,
1309,
17.
i1.
29,
20,
21,
47,
21,
12,
10.
37,
107,
657
?30.
31,
0.
0.
0.
Q.
0.
0.
O,
0.
1.

q

P 3

1.
0.

GPISD6045.5FC

0.
60
3.
0.
1.

2.
0.
0.
0,

0.

)

e

1.
1.
4.
12,
7
7.
P
13,
27.
65,
359,
1213,
1141,
9.
121,
27.
25,
37,
34,
73.
6.
7
37,
195,
704,
931,

0.
40
8.
1.
0.
1.
1.
0.
0.

—
QNS LAt LN
- o o *» ®© & o o

J
~2

RO COO O XMW

e o & o + o

. o

—

I & I 2% B es B A B N B 00 ol o

.
4 U

K
11,
19,
36,
127,
592,
1572,
459 .
N

2.

[
?.Jo

100
31,
60,
(D]O
3.
15,
73,
267,
823,
530.
o)

00
00
00
1.
00
1,
0.
0.
0.
0.
0.
On

:’\J.
10,
14,
70,
Y
8.
20,
60,
3463,
789,
418,
0.
0.
0.

0.
0.
O.
1.
0.
O.
1.
0.
O.



SFECTRUM SD&6045.5FC
1 LEGEND: FRAW = ++++ MODELED FEAKS = 172s..5r ETC 10543.3
'
b
b
6

Lruaagaa

0000000000004
0.00000000.000000000000000‘.0'04000
00000.00000000000000000000000.000000000'0000O000000000'00'000000'00'04

0000.90000000'000000.0000000000000‘000'00.0000000'0‘04

)
aa
”

aw

+J
]

t3

100000.0000001
00.0000000'00'0'00000000000000100
000000000‘00000000.0000'00000.'0000'00..0'1

00'00000000.0...1
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G

Feak
ID
1
2
3
4
S
6
7
Peal,
IO Isotore
1 Fu2lé
2 Am241
Pu238
3
4 Fu239
Fu240
5
4 Mr237
7 U 238

129

ENERAL

Feak heisg

Initial Fi
1343.6 135
184.1 17
161.,2 2

Jog2.0 3046

287.1 29
10.0 1
9.7

AEA
Fract.
0.27u8
0.04608

0.0121
0.34%0

0.0744
0.,000G7
0.0022

AL FHA ENERGY A NALY
Rev. 1.10
DATA REINUCTION REFORT
SAMPLE
F-978 FU
File I0: SLBO?4.SFC
Counted on: 2/21/790 @14 O
Iletector/Geometry rnumber: g/ 1
Count time! 30000. Sec
FEAK ANALYSIS
ht Fealk center FWHHM
rnal Initisl Final Initial Final
?.3 341,013 341,013 20,000 10.822
2.4 307,794 307.794 40.000 46,048
8.7 26B.155 248,105 12.000 2.000
?.2 222,090 232,090 20,000 ?2.970
2.8 193.187 193,107 36,000 214,107
7.9 154,410 154.418 20.000 6,440
8.9 29,763 29.743 24,000 18.175
FEAK RESUILTS
Feeck Centroid Count,
Exr. Obs. Tiff. FWHM Rate ¢o/m
G.708 9,742 0,008 0.05 26,03
5.400 5.4%9C ~-0.01C 0.22 S5.74
S5.499 5.290 0,001
5.312 0.01 1.14
54143 5,142 0,001 0.05 53.70
S5¢144 5,142 0.002
4,959 0.11 7.02
4.781 4,777 0,004 0.03 0.33
41,200 4,191 0.009 0.09 0.21
NETECTOR CALIERRATION

Ernerdy(MEV) = 4,031 + (0.0047)XChannel
Emerdy rcrnde (MeV): 4

Item
Raw srect
Smoothed
Comrosite
Residuals

Eff

rum

fit

iviency = 0,19

TOTAL COUNT D

To
472
472
471

Arial

051 TO
52 CPM/DF

ATA:

tal

(6.0
1.8
£7.9
7649

uzed bul

b
M

458

S IG

Tau

Initial

10,000
20.000

6,000
10,000
10.000
10.000
12,000

d/m
136,06
J1.2

5.006
275.11

35.96
3,14
1.41

% Recovery

100.000
?9.997
99.8395

0.163

Firnol
A,263
18,040
0,200
4,710
14,002
0.977

1,575

Activity
uCi/ea

0.613E-04
0.141E-04
0.104E~-04
0.264E~05
0.129E~-03
0.121E-03
0.162E-04
0.142E-05
0.633E-06



Raw Data Dumr for AEA Srecctrum: SPISDBO%4.GFC

1 0. 0. 0. 0. 0. 0. 3. 3 2. 3.
11 2. 3. 1. 3. 4, 0. 4. 2, 3. i,
21 3. 1. 4, 4, 4. b, b P 4., 3.
31 1. 2. 4. 9. 2. 0. 1. 2. 0. 1.
11 0. 3. 0. 0. 2. 0. 3. 2. 0. 2.
o1 1. 1. 0. 0, 1. 0. 2. 0. 1, 0.
61 1. 1. 0. 4., i, 1. 1. 1. 0. 2.
71 0. 1. 0, 4, 0. 1. 0. a, 1. 0.
81 2. 0. 1. 3. 0. 0. 0. 0. 0. 0.
91 0. 0. 4. 1. 3. 2. 0. 0. 0. 3.

101 0. 0. R 2. S 2, 2. 2. 2 2.
111 1. 3. 4, 3. 4, 1. 1. 4, 1. FE
121 1. 4. 3. S 4. 1. 2 N 3. 3.
131 1, 1. 2. 4. I b Je 2. b 7.
141 -3 1. 10, 11. 0. 10. 7. 8. b 11.
g1 13, 11, 10, 14, 13, 8. P 7 7. 4.
161 8. b 1. S 7. 8. 8. 8. 11. 17.
171 22, 22, 27 29 24, al, A7, A9. 72, Hb .
181 VA 105, 122, 127, 147. 151, 173, 140, 188, 179.

191 153. 159, 152, 1464, 157, 150, 124, 139, 152, 131,
201 130, 138, 108, 173, 122, 129, 133, 1r4, 162, 145,
211 171. 173, 124, 241, 203, 2468, 317, 425, 440, 523,
221 609, 689. 816, 969, 1066. 1220, 1467, 1590, 1744, 71820.1
231 1811. 1813, 14642, 1478, 1214, 971, 701, 2440, 0G5, 175.

211 123, 92, 28, 26, it 11. 10, a. 13, b
291 8. 8. 17, Y1 14, 12, 20. 18, 16, 19,
261 11, 14. 20, 18, 20. 19. 15. KA 15. 24,
271 14, 19. a. 13. 11, 11, 7. 13. 10. i4.
281 17, 18, 13. 1%, 259. 1. 19, 3a. 30, 36.
291 290 41o 440 430 430 660 ()00 (:40 dﬂ. 740
301 923, 76, 1048, 107, 120, 34, 117, 1083, 0. 50,
311 104, 68, 74. bé 70. 71, 64, 75 60, 70,
321 57, 59. 72, S8, 61 63 A0, 61, 30, 37,
331 71 70, ad. A2, G0, H2 70. 99, 3. &7 .
Jal 97 . ?8. 113, 136. 163, 213, 229 210, J02. 371
3u1 iBs. A58, 917, S511. 956 . LGN, 6Ab . 706, 713, 764,
361 729000 771, H41 ., 945, 430, 329, 233. 159, 25, 18.
371 290 70 ()o 20 10 00 00 Oo 00 0»
381 0. 0. 0. 00 0. 0. (VI 0. 0. 0.
391 0. 0. 0. 0. 0. 0. « 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
411 0. 0. 0. 0. 0. 1. 0. 0. 1. 0.
421 0. O, 1. (VI 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 1. 0. 0. 0, 0. 1. 0.
141 0. 0. 0. 0. 0. 0. 0. 0. 0. 0,
151 0. 0. 0. 0 0. 0. 0. 0. 0. 0.
4461 0. 0. 0. 2 (VY 0. 0. 0., 0. 0.
471 0. 0. 1. 0. 1. 0. 0. 0. 0. 0.
481 0. 0. 1., (VI 0. 0. 0. (VI 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
311 0. 0.
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Feak
ID
1
2
3
4
S
6
Feak
ID Isotore
1
2 FPu23é
3 Am241
4
S Pu239
FPu2240
é Ne237
Nr237
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GENERAL ALPFPHA ENERGY ANALYS

Rev. 1.10
DATA REDUCTION REFORT
SAMPLE

F-1027 SEG.COMF#11
File ID? 3D3?35.3FC

Counted on: 2/723/790 213 0
letector/Geometry number. 3/ 1
Count Lime: 30000, Sec

FEAK ANALYSIS

Feak height Peal center FWHM
Initial Final Initiol Final Initial Final
.6 1.2 477.905 477,985 16,000 3.761

1128.4 1147.1 362,320 362,320 24,000 15,712

159.1 150,8 303.816 303.816 24,000 15.039
318.1 64,2 205,136 265,136 12,000 9.150
1427.4 1427,% 231,420 231,420 20,000 14.803

4.8 4,1 149,091 149,091 40,000 214,792

PEAK RESULTS

AEA Feak Centroid Count
Fract, Exr. Ohes Diff. FUWHM Rote o/m
0.0036 $.314 0.04 0.21
0.,4184 5.7546 5.75% -0.003 0,08 24,04 1
0,0661 5.4B0 5.47C 0,002 0.07 J.B80
0.0131 5,293 0.02 0.75
0.,4928 5,143 5,131 0,012 0,07 28,32 i

5+144 5,131 0,013
0.0060 A,H640 2,736 -0,096 1,03 0.34

4,781 4,736 0.045

DETECTOR CALIEBRATION
Enerduy(MEV) = 4,020 + (0.,0048)*¥Channel
Enerdy rande (MeV)!: 4,020 TO 6.477
Efficiency = 0.,2014 CPM/DPM

TOTAL COUMT DATAR

IS

Tau

Imitial
8.000
12.000
12,000
64000
10.000
20,000

d/m

1.01
21.01
20,006

3.74
20,59

28.32

Fimal
1,408
649731
2,365
1,364
7,509
12.244

Activity
uCi/ea

0.467E~-0.
0.54A%E-01
0.,204E-01
0.1469E-03
0.633E-04
0.,4633E-01
0.120E-01
0.380E-05

Item Total Z Rcecovery
Raw srectrum 285460,0 100,000
Smoothed 2855%.,9 100.000
Comrosite fit 20729.7 100,594
Reuivduals ~-169.8 -0.399
Arnalyzed DYl e m——————
JA



Raw Data Dume for AEA Srectrum?

1
11
21
31
41
91
61
71
81
?1

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
2081
2921
Jo1
311
321
331
341
351
361
371
381
321
401
411
421
431
441
451
14461
471
481
491
911

RN

ta
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0. 0.
1, 1,
00 10
10 00
1. 00
3. 0.
1, 3.
0. 0.
0. 0.
1. 1,
10 00
0. 0.
1, 2.
10 30
1, 3.
40 10
20 40
10 SO
40 “ ¢
3. 4.

11, 14,
80, 89.
409, 441,
742, 700,
139, B7.
12, 11,
28, 19,
21, 20,
11, 19,
37, 44,
27, 8.
36, 28,
b b.
10, e
S, 97
308.,, 352,
TIEA2R T 5va,
170, 99 .
1, 0.
1, 0.
00 00
0. 1.
10 10
0. 0.
0. 0.
0. 1,
1. S,
2. 0.
4, 2.
00 00
0. 0.

0.

2.

1.
1.
1.
0.
0.
0.
0.
0,

18,
133,
AB6 .
717,

60,

19,

29,

13.

23.

44,

83.

27.

S

145,

Bo.
367,
020,

71,

0.

00

0.
1.
00
0.
0.
0.
4.
4,
1.
1,

0.
1.
0.

-~

1.
1.
0,

2.
0.
1.

1.

o
-

PO P
- - - - »>

30 D =
e * & o

GPiSN3985.SFC
O, 0,
0. 1.
0. 0.
1, 1.
0. 1.
0. i.
1. 1.
2. 1,
2. 0.
2. 1.
3. 1.
1, i,
0. 2.
4., 3.
3 3.
4, 1.
1. 3.
4, 2.
4. 3.
I )
23, 2.
154, 170,
4611, 715,
570, A61.
33, 22,
16, 2,
20, 15,
8. 13,
2(’)0 260
51, 61,
a4, 63,
15, P
9 11,
31, Ja.
128, 141,
169, 1%,
502, 447,
2. Ze
0. 0.
0. 0.
0. 0,
0. 0.
2. 2.
0. 0.
0. 0.
3. 1.
2. 2.
4. 4,
1. 0.
0. 0.

0.
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SFECTRUM SD3985,8FC
1 LEGEMD: RAW = +.+s MODELED FEAKS = 192y..5 ETC 9193.1
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GENERA AL ALFBHRA ENERGY ANALY SIS
Rev. 1.10
DATA REDUCTION REFORT
SAMPLE
F1028 SEG/COMP/#12
File ID? SD2764.GFPC
Counted on: 2726790 @16t 0
LIetector/Geometry number: 2/ 1
Count time: 30000, Sec
FEAK ANALYSIS
FPeak Feak heidht Feaolk conter FWHH Tau
In Initial Finol Initiocl Fincl Initicvl Fimal Initial Final
i 17.5 1780 A7347739 A738.739 20,000 12,22 10.000 ®.236
2 9.1 5.0 420,101 420,101 20,000 11.63¢ 10.000 J.122
3 2086.3 2109.6 261,933 361,933 20,000 11.319 10,000 .23
4 273.4 27541 J04,347 304.347 20,000 11,435 10.000 J.091
O 213.2 45,0 266,291 246,291 12,000 Je220 6,000 O399
6 2921.8 20226 21,196 231,194 20,000 11,637 10.000 6+630
FEAK RESULTS
Fech AEA Fealh Centroid Count Activity
ID Isotore Fract., Exr. Dbs, Diff. FWHM Rote co/m d/m uCi/ea
1 0.0034 He 299 0.06 0.31 1,49 0.673E-0¢
2 0.0010 6,004 0,05 0.09 0.46 0,204E~-0¢
3 Pu23eé 0.4331 5.736 5,773 -0,017 (.05 38.7°9 193.20 0.G071E-04
Cm243 H+.7286 5,773 0,013 0.117E-03
4 Fu238 0.062B 5.499 3.503 -0,004 0,05 S.62 30.12 0.,172E~04
Am241 5.480 5.9503 ~0,022 0.132E~-04
5 0.0044 G.324 0,02 0.3% 1.1 0.850E-0¢
é 23y 0.4934 5,143 5,197 -0.016 0,05 44,37 216.66 0.,976E-04
Pu240 5.144 5,159 -0.015 0.976L-04

DETECTOR CALIBRATION
Ernerdg(MEV) = 4,072 4+ (0.0047)%Channel
Enerdy ronde (MeV): 4,072 TO 6.479
Efficiconcy = .2048 CFM/DFM

TOTAL COUNT DATA:
Item Total Z Recovery
Raw srectrum A4011.0 100.000
Smoothed 44810,2 P9.990
Comrosite fit 44787 .2 99 .9247
Regsiduuals 23.0 0.031
Ariclyzed DYt e
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Raw Dala Dume for AEA Srectrum! SPeSD2764.SFC

1 0. 0. 0. 0. 0, 1. 0. 0. 1. 0.
11 1. 0. 0. 0, 0, 0, 0. 0, 0. 1.
21 1. 0. 0. 0. 0. 0. 0. 0. 0. 2
J1 0. 0, 1, 0. 1, 1. 0. 0. 0. 0.
41 1, 0. 0. 0. 0, 0. 1. 1. 0. 0,
31 0. 2. 1, 0. 0, 0, 0. 0. 0. 1.
61 1. 3. 1. 1. 1. 0. 0. 1, 1. 0.
71 0. 1. 1. 1. 3. 1. 1. 0. 2. 0.
B1 0, 0. 0. 1. 0, 1. 1. 0. 0. 1.
?1 1. 1. 1. 1. 2. 0. 0, 2. 0. 0.

101 1. 0. 1. 1. 0, 2. 1. 0. 0. 2
111 4, 0. 2. 4, 1. 2. 0. 0. 1. 1.
121 1. 2. 2, Je 1. 1. 2. 2. 3. 1.
131 0. 1. 1. 2 0. 1. 1, 2. 3. 0.
141 1. 3. 1. 2. 0. 1. 4, 0., 2. 4.
191 0. 1. 2. 1. 2. 0. 2. b 0. I
161 20 30 ‘10 50 20 4¢ 1« 50 60 (So
171 2, 11. S 9. b 1. P S 3. 3.
181 3. 4, 13 T 7 10. e S 7. 10.
191 G S 7 11. 11. 11. . 3. 10. 11. 17.
201 7. 22, 1C, 24, 26, 26, 392, 52, 52, 73,
211 B2 114, 114, 168, 235, 273 323, 112, 414, 193.
22 "ﬁu04"( 6920, 793, V4%, 1023, 1230, 1321, 1333, 1440. 1441,
231 {+1474,1 1388, 1228, 1030, 840, 611, 343, 376 222, 130,
241 P4, 42, 35 18, 8. 11, o, 8. b, 2.
201 14, 11, 15, 4, 10, 17, 7 19, 17. 13.
261 230 220 100 260 1?0 240 190 200 290 140
271 10, P b 8. 3. J 14, 16, 2. 3.
201 20, 148, 21, 25, 29, 26, 36, 43, 43, 62,
291 63, 65 8o. 82, 3. 842, iog@. 118, 120, 124,
Jo1 1504 152, 142, 162, 150, 135, 129, Bb. 71, 71,
311 44, 27. 13, 19. 13, 15, 12, 6. S 7
321 4., 6, b 7 2. 11, by 16, B. 14,
331 17, 15. 14, 19. 22, Z1., 21, 47, b2 69
Ja1 77 25, 120, 160, 1935, 256, 294, 34659, 427, 475,

351 3561 . OO0b ey, GBT 765, 810, 876, *78., 1074, 1135, 1149,
361 1186, ﬂ32044 ™ 1127, 1008, 814, 668 . waG. 394, 19%., 139.

371 020 d’o 230 190 70 Oo 20 10 10 00
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
321 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
401 1, 0. 0. 0. 1, 0. (VI 0. 1. 0.
111 0. 0, 0. 1. 1. 1. 1. 0. 3. 4.
1421 2. 1. 3. 1, 3. 2. A, 3. 2, 4.
431 1. 1. 2. 0. 0. 2. 0, 0. 0. 0.
141 1. 0. 0. 0. 0. 0. O, 0. 0. 0.
451 0. 1. 0. 1, 1. 0. 1. 1. 2. 2.
461 2. 1., I, 1. Se 7 10, b & 13,
471 13, 2 S 11, 8. 8. G 2. S 3.
131 2 0. 1. 2. 1. 0. 0. 0. 0. 0.
491,‘ 0. 0. 00 00 0. 00 0. Oo 0. 0.
911 0. O,
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Analytical Batch

Las Secment Seriac #: F0971
INSTRUMENT £60044
Proceoure /Rev | LA-503-156/C-2
Technorogist | R. Hale

Date Feb. 22, 1990
TEMPERATURE 24 C

StarTING TIME

0900 02-21-90

Enping Time

1533 02-22-90

Customer ID: 000007

Americium Analysis
Fusion Dissolution

CHEmIST S. A. Catlow

DescripTioN Lag_ID DescripTioN Las ID
1 Initial LMCS Check Std. FO975 12 Sample Composite 15 F1031
2 Reagent Blank F0976 13 Duplicate Sample Comp. 15 F1032
3 Sample Composite 7 F0977 14 Spike Composite 15 F1033
4 Duplicate Sample Composite 7 F0978 15 Sample Composite 7 F0983
5 Sample Composite 14 F1001 16 Duplicate Sample Comp. 7 F0984
6 Duplicate Sample Composite 14 F1002 17 Final LMCS Check Std. F1034
7 Sample Composite 14 F1007 i8
8 Duplicate Sample Composite 14 F1008 19
9 Sample Composite 6 F0923 20
10 Sample Composite 15 F1025 21
1" Duplicate Sample Composite 15 F1026 22

PriMary Book # Secono Boox # Thiro Bk# FinaL VoL.
Stanoarn Type & Aciauor Vou. & Aviouor Vor. | & Aier.Vou.| of Sro.
LMCS Check Std. 16843/10 ul N/A
Spike 16B43/10 ul F1032/1 mi N/A
SST-102 Rev. H 9/27/90 Interim
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GENERAL AL PHA ENERGY ANALYSIS
Rev. 1.10

DATA REDUCTION REPORT
SAMPLE

F-9725 CEG.COMP$#7 AM
File I1D: SD3001.5PC

Caunted on: 2/22/90 220 0
Detector/GCeometry number: J/ 1
Count tiwme: J0000. Cec

FEAK ANALYSIS

Peak Peak heidht Feak center FWHM Tau

ID Initial Tlinal Initizcl Final Initicl Final lnitial Finsl
1 1421,0 1419,0 203,091 303.091 24,000 14.401 12,000 Le741
a 1724,08  1205.86 257,238 257,235 20.000 15,428 10.000 Sel11Y
J 2.0 9.9 110,240 110,940 100,000 2.000 921,000 0.200
4 0.7 0.1 ?23.205 923.205 12.000 0.200 4$.000 0.200

FEAK RESULTS

Peak AEA Peak Ccntroid Count Activity
ID Isaotore Fract. Exr. Obs, Diff, [WHM Rule o/m d/m uCi/ea
2 Am243 0.3464C 5.234 5.255 -0.,021 0,07 40,00 145,40 0,.031E-03
3 0.0052 4.591 0,01 0.30 1.0 0.CA6E-04
4 0.0000 4,448 0.00 0.00 0.00 0.103E-00

DETECTOR CALIERATION
Enerduy(MEV) = 4,020 4 (0.0048)%Channel
Enerdy rande (MeV): 4,020 YO &6.477
EffPiciency = 0,2014 CPM/DFHM

TOTAL COUNT DATA?

Iten Total # Reccovery
Raw srectrum 372304.0 100,000
Smoothed 37304.0 100,000
Comrosite fit JL1T4.4 Q6.011)
Residuals 1189.5 J.102

Analyzed by
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ENERAL ALPHEN ENERGCGY ANALYSISG
Rev. 1,10
DATA REDUCTION REFORT
SAMPLE
F=974 SEG.COMP#0 AM
File T0: QDO114,57C
Counted on? 2727790 @20 0
Detector/CGeomctry number! /7 1
Count bLiwe: JG000, Jec
FEAK ANALYCIS
Peak Feak heizht Fecl. conter FWHM Tau
ID Initial Tinol Inltial Fincd Initivl Tirmal Initicl TFinal
1 102,4 102,V 04,971 304,971 20,000 13,043 10,000 3.350
2 1040,5 1030.3 260.517 260,517 20,000 12,010 10.000 Z.713
J 4.8 JeJd 192,554 132,551 346,000 422,341 10.000 33,482
FEAK RESULTS
Feak AEA Peak Centraid Cuount Activitly
ID Isotore Fract. Exr. Obe. Diff. FWHHM Rate co/m d/m uCi/ea
1 Fu23n 0.0761 5,492 G.480 0,012 0.07 .45 18,75 0.344E-05
Am241 5.400 S.4C0 -0.000 0.4LA7CE-05
2 Am243 0.8204 5.234 5,222 -0,0303 0.06 22,70 11272.11 0,512C-03
3 Mp237 0.0135 4,640 4,264 -0.124 1.99 0.34 J1.45 0.143C-04
Nel37 4,701 4,744 0.017 0.903E-06
DETECTOR CALIERATIUN
Enerdy(MEV) =~ 4.047 4 (0,0047)%Charnnel
Enerds rcnde (MeoV):! 4,047 TO 6.454
EffPiciency = 00,1815 CFM/DFM
TOTAL COUNT DATA:
Item Totel Z Recovery
Raw srectrum 13210.0 100.000
Smoothed 13240.0 100.000
Composite fit 12740.4 96,207
Residuals 491.5 J.712
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. Y41l =LY
. GENERAL ALPHA ENERGY A6 NALYSIGS
Rev. 1,10
DATA REDUCTION REFORT

SAMPLE
F-977 SEG.COMFP29 AM
File ID! SD4740.5FC

Courited on! 2A7/27790 20 0
lletector/Geometry number! 4/ 1
Count time: 30000. Sec

FEAK ANALYSIS

FPeshk Feak heidht Fezk center FWHM Tau
In Imnitial Finzal Initisl Finzl Initiel Finzl Tmiticl Final
1 7.6 9¢8 349,183 349,103 12.000 22,313 46,000 0.000
2 674.4 642,33 302,574 202,574 24,000 14.510 12,000 D646
3 3315.0 32B2.1 257,449 257,449 20,000 12,839 10.000 G.811
4 0.0 0.1 145.533 145.533 0.000 0,200 0.000 0,200

FEARK RESULTS

Feak AEA Feak Centroid Count Activity
Il Isotore Fract. Eur, Obes Diff. FUWHM Rate o/m d/m uli/ea

i Ra224 0.0261 5,680 5.705 -0,025 0.10 2,07 ?.21 0,415%E-05

2 Fu238 0.1758 5.499 S5.485 0.014 0,07 13,98 81.07 0.345E-04

Am241 5,480 3.485 -0,005 0.200E-04

3 Am243 0.7981 5,234 5,273 ~0.,039 0,04 63.40 240,58 0.108E~02

4 0.0000 4,777 0.00 0,00 0.00 0.,929E-09

DETECTOR CALIERATION
Erierdy (MEV) = 4,043 4 (0.0047)%Channel
Enerdy rande (MoV)! 4,063 TO 6.470
Efficiency = 0.23946 CFM/IDFM

TOTAL COUNT DATA:

Item Totezl Z Recovery
Raw srectrum 40010.,0 100.000
Smoothed 40009.0 PP.997
Comrosite fit 3976%.8 29,400
Residuals 237.2 0.598
Anasluzed byl
VR
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LEGEN;D: RAW = .4,, MODELED FEAKS = 1s25..5 ETC 11011.7
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Feak
ID

Feak
II Isotore
1 Fulla
Am241
2 Au243
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ENERAL

DATA REDUCTION REFORT

Fila

Counted on:

AL P HA
Rewv.

ns

1.10

SAMPLE
F?78 AM

ENEREGY

508114,.5FC

pﬂ/HSMLolS’?—

AN AL

Y5 IS

2727790 210% 0

letector/Geometry number? 87 1
Count time: 30000, 3Bec
PEAK ANALYSIS
Feak heidght Feck center FWHM Tau
Initial Finecl Initial Fincl Initiasl Final Initial Fimal
401.1 321,11 304,981 304,901 24,000 13,677 12,000 J.666
1345.,1 1488.9 259.040 259.840 20,000 13.022 10.000 3791
FEAK REGULTS
AEA Fealk Centroid Count Activity
Fract. Exr. Obs. Diff. [FUHM Rate o/m d/m uCi/eas
00,2168 G.479 S.481 0.0183 0.06 7.464 72:.43 0.328E-04
S5.4680 5.481 --0.001 0.250E~-04
0.7832 6,294 45,268 ~-0.034 0,046 JA4.19 1712.73 0.772E-02
IETECTOR CALIEBRATION
Enerdg(MEV) = 4,047 4+ (0.00A7)%Chennel
Enerdy rande (MeV)! 4,047 TO 6&6.454
Efficiency = 0.,1815 CFM/IFM
TOTAL COUNT DATA?
Item Totel Z Recovery
Raw srectrum 22400.0 100.000
Smoothed 2239%.3 ?29.997
Comrosite fit 21829.,7 ?7.454
Reusiduals 5826 2,543
Analuzed DUl o
MAX
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Raw Data Dumes for NAEA Srectrum! SP!SDB114,SFC
I | 0. 0, 0. 0. 0. 0.
11 0. 0, 3. 0. 2. 1.
21 0. 0. 0. 1. 0. 2.
31 1. 1. 0. 1. 1. 3.
41 20 00 00 10 00 00
91 0. 0. 0, 2., 1, 1.
61 10 10 2' 0' 00 1'
71 10 30 2' 0' 10 00
81 2. 1. 1, 1. 0. 1.
91 1' 10 20 0! 10 20
101 0. 1, 1. 0. 0. 0.
111 0. 1, 0. 3. 0. 1,
121 20 00 00 00 10 00
131 10 1' 30 20 20 20
141 1, 2. 2. 0. 3. 1,
151 2. 3. 0. 3. 3. 0,
1461 3. 3. 0. 2. 0. 1.,
171 1, 3. 0. 2, 2. 1.
181 0. 3. 1, 3. Se i,
191 1, 1, 1., 0. 2. 3
201 3. Se b b 2. S
211 11, i8. P 29. J0. Z1.
221 40, 70, a1, 20. 1264, 123.

231 158, 157, 1468, 143 141, 154,
241 203. 220, 201, 224, 2046, 291,
251 465»' :-172' \()220 \‘)43' 7\‘)9. 7690
241 778, 498, 4619, 519, 397, 281,

271 103, 101. |a. 8a. L3 67 .
281 ‘120 430 450 4()0 \‘10 t.{)?o
291 2. 88. e 106. 87. 146,
301 194, 219, 250, 256, 211, 207.
311 71, 73, B, 44, 23, 20,
321 4., 1. 1. 1. 0. 1.
331 0. 1, 1, 0. 1, 0.
341 0. 0. 1, 1. 0, 2,
351 4. 2. 2. 1. 4., 0.
361 0. 1, 1. 1, 1. 1.
371 2. 0. 1. 2. 0. 0.
381 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 1. 0.
421 0. 0. 0. 1. 1. 0.
431 1, 1. 3. 1. 1, 0.
441 0. 0. 0. 0. (VN 0.
451 0. 0. 0. 0. 0. 0.
461 0. o, 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 1.
481 1. 0. 0., 1. 0. 0.
491 0. 0. 0. O. 0. 0.
a11 0. 0.
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GENERAL AL PHA ENERCY ANALY SIS
Rev, 1.10
DATA REDUCTION REFORT
SAMPLE
F1033 SEG/COMP#17
File ID! SDS&427.5FC
. Counted on: 2724790 w1&: O
Detector/Geometry number! o/ 1
Count time: J0000, Sec
PEAK ANALYSIS
Peak Peak heidght Pealk cernter FWHM Tau

ID Initial Final Initiaol Final Initial Finzcl Initiol Final

1 QWhilbdea 2505.7 303,015 Jog.219 20,000 14,473 10.000 1.314

2 JI53.5 3245.0 257.501 257.501 20,000 12,25C 10.000 2.L820

3 1,2 ded 150.503 159,503 64.000 2.000 $2.000 0.200

FEAK RESULTS

Feak AEA Peak Centroid Count Activity

ID Isotore Fract. Exr., Obes. Diff. FUHM Rate c/m d/m uCi/eas
1 Fu23a 0.4422 5,499 5,491 0.008 0.07 T8.60 J48.12 0.157C-03
nAm241 J¢4L0 5,491 -0,011 0.120C-03
2 0.32540 G.27¢ 0.06 72.49 215416 0.142C-03
3 Mir2X%7 0.0019 4,701 4,311 -0.030 0.01 0.25 1,23 0.5593E-06

Enerdg(MEV) =
Cnerdy range
Efficicncy =

Itenm
Raw srectrum
Smoothed
Camrosite Pit
Residuuls

151

DETECTOR CALIERATION

4.066 1 (0,0047)%Channel
(Hev) 1.04L6 TU b.472

0:.23350 CFM/DFEM

TOTAL COUNT DATA:

Total Z Recovery
66771.0 100,000
646770.7 100,000
662460.3 ?92.247

502.3 0.7352

Anasluzed Ly!
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. Raw Data Dumr for AEA Sroctrum!

A

1
1
2
31
41
51
41
71
81
91

101

111

121
131
141
152
16:
171
181

191

201

211

201

231

241

251

261

271

281

291

301

a1l

a2

331

341

351

d61

a7

381

391

401

411

421

431

441

451

461

471

101

491 .

S11

153

0.
0,
1,

-y

-0

0.
0.

2,
0.
0.
0.
1.
1,
) I

b

2.
3.
2.
6
7
S
28,
13,
?4.
229,
630,
1303,
1294,
204.
236,
&$70a.
13923,
J52.
19,
0.

-

'
o

1.
1.
1.
0.
0.
0.
0.
0,
0.
0,
0,
0.
0.
0.
0.

0.
1,
1.
0.
0.
0.
0.

e DWW
- -

¢

9.
1.
4.
b
.
17,

re
2.

[
2.

105,
227.
619,
1410.
1043,
187,
262,
738,
1411,
299.

-

-

3.

Loy

- e

1.
0.
0.
0.
0.
0.
0.
1.
0,
1,
1,
0.
0.
0.
0.
0.

0.
1,
0.
0.
0.
1,
0.

)

2.
1.
0.
1.

1.
b

-

J
J.
1.
7
b
17,

22,
56
2.
254,
744,
1607,
goa,
212,
J10.
730,
144637,
224,
4,
0.
0.
1.
0,
Q.
0.
0.
0,
0.
0.
0.
0.
0,
0.
0,
1.
0,

0.
1.
0.
0.
1.
0.

~

-

1,
1.
0.
0.
1,

-

~

0.
3.
b
K

-~

12,
19.
21,
65,
134.
114,
794,
1709,
505,
179.
379,
947,
1307.
161,

-

-0

1.,
0.

~

-~ '

0.
0.
0.
0.
0.
0.
1.
1,
0.
0,
0.
0.
0.
0.

SPISD5627.SPC

0.
0.
0.
1,
0.
0.
0.
0,
1,
1,
J.
1.
0.
e
J.
S

3.

0.
1,
0.
1.
1.
0.
1,

”

- ¢

2,
0.
Z,
0.

4.

1.

1.

L)

1.

?.

Se
19,
27.
S
179,
Ja4a,
VAV
1Ca4,
J3o.,
203,
420,
1029,
1114,
100.

0.
1,
1.
0.
1.

9

1,

- 9

0,
1,
1,
Qo

-

1.
1,
“

-

4.

»
-0

e
....L.

K SV
88.
157,
Jéo.,
1926,
278,
210,
457,
1073,
952,
79,
0.
0.
1.
O,
0.
o.
0.
1.
0.
1.
1.
0.
0.
0.
0.
0.
0.

¢ @ ® © o e

A= NTWINOIIO W

JOoO o Wt
e e o e

'
-

waoewWo
* e e

11,
1,

[
UL.

31,
84.
147,
141.
1147,
1u9s,
260,
196,
479,
1108,
757,
49.
0.

0.

0,

1.

0,

0.

0.

0.

0.

0.

1,

0.
0.
0,
0.



!

» ‘r /'l

. GENERAL

AL P HA LCNERCY ANALYCIS
Rev., 1.10
DATA REDUCTION REPORT
SAMPLE
F=1034 SCC.COMPEIC A
File ID: SD2782.501°C
Counted oan: 27272790 R20: 0O
Betector/Ceomctry number! 2/ 1
Count HLime: J0000. Secr.
FEAK ANALYSIS
Peak Feak height Peck center FWHM Tau
In Initial Final Initial Final Initial VFincl Initial {inc}
1 30,1 HusS.n J00.091 300,091 20.000 15.851 10,000 S5.297
2 a03.7 49,9 QLY 1463 255,103 20,000 14,3450 16.000 2509
FEAK RESUILTS
Peak AEA Feck Centroid Count Activity
Il Isotare Fracts Expr. Obs. Diff, FWHM Rute o/m d/m uCi/ea
1 Pu23n 0.d738 5,492 5,402 0,017 0.07 1%.75 25¢72  0.431E-04
Am241 S¢400 S,4E82 =0,002 . 0.320E~04
2 N4 0.6247 5,284 5,247 ~“0.053 0,07 264,43 101,70 0.474015 07
DETECTOR CALIDRATION
Enerda(MEV) = 4,04C + (0.0047)AChanncl
Enerdd rande (McV): 4.0648 T 4.475
Efticiency = 0.2205 CPM/7DFM
TOTAL COUNT DATA:
Iten Totzl Z Rccovery
Raw srectrum 20909, 100.000
Smoothed 20209.0 100,000
Comrosite fit 21091.0 100.4864
Residualsg ~102.0 ~0.484
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- Raw pata Llume for REA Srectium
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Analytical Batch

Las SecMent SeriaL #: F0971

INSTRUMENT Tennelec
Proceoure /Rev| LA-933-141/G-1
Technorocist | R. D. Hale
Dare March 12, 1990

TEMPERATURE 23 C

Starting Time| 1000

Enoing Time 1700

Customer ID: 000007

Neptunium Analysis
Fusion Dissolution

Mount Volume = 500 ul

CHemist S. A. Catlow

DescripTioN Las 1D DescripTion Lag ID
1 Initial LMCS Check Std. FO897 12 Final LMCS Check Std. F0980
2 Reagent Blank FoB898 13
3 Sample Composite 5 FOB99 14
4 Duplicate Sample Composite 6 F0800 16
5 Sample Composite 6 F0923 16
6 Duplicate Sample Composite 6 F0924 17
7 Sample Composite 8 F0947 18
8 Duplicate Sample Compaosite 8 FO948 19
9 Sample Composite 7 FO877 20
10 Duplicate Sample Compaosite 7 F0978 21
11 Spike Composite 7 F0979 22

Primary Book # Secono Book # Tuiro Bx# Finac Vou.

Stanoaro Type & Avteuor VoL. & Acrovor Vor. | & Acar.Vor.| oF Smw.
LMCS Check Std 148B33/100 ul N/A
Spike 148833/100 ul F0947/260 ul N/A

SST-102 Rev. H 9/27/90




Analytical Batch

Las SecMent SeriaL #:  FQ971 Customer ID: 000007
INSTRUMENT WA77930 Technetium Analysis
Proceoure /Rev| LA-438-101/C-2 Fusion Dissolution
Tecunorogist | S. Laji
Dare March 06, 1990
TEMPERATURE 24 C
Starting Time | 0800
Enoing Time 1500
ChemIsT S. A. Catlow

Descriprion Las _ID DescripTion Las_ID
1 Initial LMCS Check Std. F0975 12
2 Reagent Blank F0976 13
3 Sample Compoasite 7 F09877 14
4 | Duplicate Sample Composite 7 | Fo978 15
6 | spike Composite 7 F0978 16
6 Final LMCS Check Std. FO980 17
7 18
8 19
] 20
10 21
1" 22

Primary Book # Secono Book # Tuiro Bx# Finaw Vou.

Stanoaro Tyee & Acravor VoL. & Actauor Vou. | & Awar.Vor.| o Sto.
LMCS Check Std. 68839/260 ul 20 ml
Spike 68839/250 ul F0877/1.0 mi 20 mi

SST-102 Rev. H 9/27/90

Interim




Single Shell Tank
Calibration Record

AnALYTE TC 99

PROCEDURE LA-508-121 Revision: A-0
Instrument:  Liquid Scintillation Counter Property Numser: WA77390
Tecunorogist: R. A. Jones PavrorL Numser: 65801
Dave: September 02, 1988

CaLtsration Stanparo ID: Packard 6008502 #2

ANALYTE CONCENTRATION: See attached calibration sheets.
Type oF CALIBRATION: Quench Curve
CoMMENTS Quench Curve

———_h—-———-—__—___——__——_____“—'__‘—————*_____
SST-103 Rev. A 9/26/90 Interim
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Analytical Batch

Las Secent Seria #: F0971 Custover ID: 000007
INSTRUMENT N/A Iodine 129 Analysis
Proceoure /Rev| LA-378-103/A-2 Fusion Dissolution
Tecunorocist | M. Myers
Darte June 21, 1990
TEMPERATURE 21 C
Starting Tive | 0800
Exping Time 1530
Chemist S. A. Catlow

Descriprion Las_ID DescripTioN Las_ID
1 Initial LMCS Check Std. FO975 12
2 | Reagent Blank F0976 13
3 | sample Composite 7 F0877 14
4 Duplicate Sample Composite 7 FOo978 16
5 Spike Composite 7 FO979 16
6 Final LMCS Check Std. FO980 17
7 18
8 19
9 20
10 21
1" 22

PriMary Book # Secono Book # Thiro Bk# FinaL Vor.

Stanparo Tvpe & Avtauor Vou. & Avrauor VoL, & Acar.VoL.| of St.
LMCS Check Std. 38B846/1.0 ml N/A
Spike 38B46/1.0 mi F0977/1.0 ml N/A

SST-102 Rev. H 9/27/90 Interim
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Single Shell Tank
Calibration Record

AnaLYTE 1-129

PROCEDURE ¢ LA-508-152 Revision: A-1
InstruMent:  TN-4500 ProperTy Numser: WA45242
TecunorogisT: R. A. Jones PavroLL Numger: 65801
Date: January 09, 1989

Catisration Stanparo ID: 45B40A & B

ANALYTE CONCENTRATION: Se” = 4.06 uci, SB'® = 4.67 uci, 1'® = 57.8 uci

Tvpe of CALIBRATION: Efficiency

ComMenTs T zero = June 06, 1988

—_—— e e e
SS5T7-103 Rev. A 9/25/90  Interim
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* GAMMA SPECTRUM ANALYSIS

k %k Kk Kk k k Kk k Kk k Kk k k Kk Kk Kk Kk Kk k Kk k Kk k k k Kk k Kk k *k Kk k *k Kk %

CANBERRA SPECTRAN-F V2.06 SOFTWARE
10-SEP-9009:58:58

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD6172
ANALYZED BY: 69549

SAMPLE DESCRIPTION: F975-6585
GEOMETRY DESCRIPTION: 1-129/CULTURE TUBE
SAMPLE SIZE:  1.0000E+00 EA / CONVERSION FACTOR: 1.0000E+00

STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 22-JUN-90 AT 19:46:42
COLLECT LIVE TIME: 3000. SECONDS

REAL TIME: 3003. SECONDS
DEAD TIME: 0.10 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

170



10-SEP-9009:58:58

PK CENTROID

CHANNEL
1C  148.56
2C  169.27
3C  198.30

ANALYSIS

[-129,BI-212,

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 5-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME:
BACKGROUND WAS INSIGNIFICANT

171
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10-SEP-9009:58:58

SAMPLE: F975-6585

DATA COLLECTED ON 22-JUN-90 AT 19:46:42

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/EA ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT  DIFF

AM-241 L1D<1.83E-06 LLD<1.83E-06 59.54

AM-243 LLD<9.16E-07 LLD<9.16E-07 74.67

I-129 3.26E-04 +-2.16E-05 3.26E-04 +-2.16E-05 39.60 -0.09

SB-125 LLD<1.97E-05 LLD<1.97E-05 176.33

SE-75  LLD<1.44E-06 LLD<1.44E-06 136.00

SN-113 LLD<3.44E-06 LLD<3.44E-06 391.67

TOTAL 3.26E-04 +-2.16E-05 3.26E-04 +-2.16E-05

EBAR = **%x* MFV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 5.77E-03 UC/EA

TOTAL MEASURED ACTIVITY = 3.26E-04 (+-2.16E-05) UC/EA
% TECH. SPEC. = 5.65 (+-0.37)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

148.56 29.57 10155. 2.5 1.42E+01
169.27 33.71 2200. 4.9 2.08E+00
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* GAMMA SPECTRUM ANALYSIS

*

* k Kk k Kk Kk k Kk k k k Kk k k kK k k *k k k*k k k *k k& k *k *k %k *k *k *k k k *k %

CANBERRA SPECTRAN-F V2.06 SOFTWARE
10-SEP-9010:06:25

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SDe173
ANALYZED BY: 69549

SAMPLE DESCRIPTION: F976-6385

GEOMETRY DESCRIPTION: I-129/CULTURE TUBE

SAMPLE SIZE: 1.0000E+00 EA / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 22-JUN-90 AT 21:34:04
COLLECT LIVE TIME: 3000. SECONDS

REAL TIME: 3003. SECONDS

DEAD TIME: 0.10 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90
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10-SEP-9010:06:25
PEAK ANALYSIS

PK CENTROID  ENERGY FWHM  BACKGND  NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 5-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS

BACKGROUND WAS INSIGNIFICANT
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10-SEP-9010:06:25

SAMPLE: F976-6385

DATA COLLECTED ON 22-JUN-90 AT 21:34:04

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/EA ENERGY COMPARISON

DECAY (KEV)
MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF

AM-241 LLD<1.89E-06 LLD<1.89E-06 59.54

AM-243 LLD<9.16E-07 LLD<9.16E-07 74.67

1-129  LLD<1.82E-05 LLD<1.82E-05 39.60

SB-125 LLD<1.95E-05 LLD<1.95E-05 176.33

SE-75  LLD<1.53E-06 LLD<1.53E-06 136.00

SN-113  LLD<2.50E-06 LLD<2.50E-06 391.67

TOTAL 0.00E-01 +-0.00E-01  0.00E-O01 +-0.00E-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS
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CANBERRA SPECTRAN-F V2.06 SOFTWARE
10-SEP-9010:09:16

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD6174
ANALYZED BY: 69549

SAMPLE DESCRIPTION: F977-6085
GEOMETRY DESCRIPTION: 1-129/CULTURE TUBE

SAMPLE SIZE: 1.0000E+00 EA / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 22-JUN-90 AT 22:45:07
COLLECT LIVE TIME: 3000. SECONDS

REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90




10-SEP-9010:09:16
PEAK ANALYSIS

PK  CENTROID  ENERGY FWHM  BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 5-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS

BACKGROUND WAS INSIGNIFICANT
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10-SEP-9010:09:16

SAMPLE: F977-6085

DATA COLLECTED ON 22-JUN-90 AT 22:45:07

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/EA ENERGY COMPARISON

DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF

AM-241 LLD<1.95E-06 LLD<1.95E-06 59.54

AM-243 LLD<9.98E-07 LLD<9.98E-07 74.67

[-129  LLD<1.55E-05 LLD<1.55E-05 39.60

SB-125 LLD<1.80E-05 LLD<1.80E-05 176.33

SE-75  LLD<1.44E-06 LLD<1.44E-06 136.00

SN-113  LLD<4.32E-06 LLD<4.32E-06 391.67

TOTAL 0.00E-01 +-0.00E-01 0.00E-0! +-0.00E-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS
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